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CRYSTALLINE DEPOSITS IN THE VITREOUS 
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Crystalline formations in the vitreous have usually been described 
‘synchysis scintillans” or “asteroid hyalitis.” The 
former has been almost universally described as a fluid vitreous in which 
cholesterol crystals are suspended and reflect the light brilliantly when 
viewed with an ophthalmoscope; the latter was first described by Ben- 
son,’ in 1894, as creamy, starlike bodies occurring in a nonfluid vitreous. 
Since 1894, there have been numerous reports of this condition. <A 


under the head of 


few writers have made differentiations between these conditions, but 
others either have made no differentiation or have used the terms inter- 
changeably. 

For the authors who take the stand that both these conditions are 
crystals suspended in the vitreous, the conditions are the same; if one 
analyzes earlier reports, one is led to believe that all crystalline bodies 
“synchysis scintillans” until Benson’s 
report in 1894. Many writers since then have failed to differentiate 
between the conditions. Some distinguish the silvery-white from the 
gold or reddish-yellow tinged opacities. Undoubtedly, these variations 


in the vitreous were classified as 


in color are points of differentiation. If one uses the term “scintillans 
corporis vitrei”’ that Feingold * used in classifying Bachstez’ cases,*® one 
would consider them the same, as these snowball opacities do sparkle or 
scintillate. If one attempts to differentiate between them from the 
etiologic standpoint or from the standpoint of treatment, there is nothing 
to distinguish them, as in each case the etiology is unknown and therapy 
is without avail. 

As I have previously mentioned, many writers use the terms “asteroid 
interchangeably ; Weidler,* in 1922, 


hyalitis” and “synchysis scintillans’ 





* Submitted for publication, June 11, 1929. 

* From the Johns Hopkins Hospital, Wilmer Institute. 

* Read before the American Ophthalmic Society, Hot Springs, Va., June 11, 
1929. 

1. Benson: A Case of Monocular “Asteroid Hyalitis,’ Tr. Ophth. Soc. U. 
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4. Weidler, discussion on Asteroid Bodies in the Vitreous, Arch. Ophth. 51: 
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reported on “asteroid bodies in the vitreous” and then spoke of them as 
“cholesterol crystals,” while Butler,> in his “An Illustrated Guide to the 
Slit Lamp,” spoke of the globules in asteroid hyalitis and said that “The 
globules are not crystalline and they are not composed of cholesterol. 
Most cases of synchysis scintillans are of this nature.” 

On the other hand, the chemical composition of the bodies is quite 
different, as shown by Verhoeff * and also by Bachstez,*® and I think that 
one can probably make a differentiation with the ophthalmoscope and 
the slit-lamp. Bachstez described his case as one of synchysis scintillans, 
yet chemically he found the bodies to be lipoid, which analysis, as 
Feingold contended, would classify them as “asteroid hyalitis.”” Bachstez 
reported on four eyes. He studied two chemically and found the 
opacities to be chiefly the calcium salt of a fatty acid. He believed that 
these conditions should be classified as follows: 


1. Fluid vitreous bodies—synchysis. 
(a) Synchysis scintillans—usually cholesterol crystals. 
(b) Synchysis nivea or albescens—white opacities. Not sharply defined. 
Chemistry unknown. Leucine and tyrosine suspected. 
2. Vitreous not fluid—scintillans. 
(a) Not sharply defined flakes. Described clinically only. 
(b) Sharply defined globules. Chemically, mainly calcium salt of a fatty 
acid. Histologically described. 


DIAGNOSIS 

Verhoeff stated that the conditions are easily differentiated, and 
Holloway * seemed to think that there is little difficulty in this task, but 
how is one certain of his diagnosis unless the eye is later sectioned and 
the crystals are studied both microscopically and chemically? Only a 
few such studies have been made, especially in reference to the crystals 
in “asteroid hyalitis,” the only ones previously studied to my knowledge 
being those of Verhoeff and Bachstez, to which I have referred. Even 
authorities disagree as to diagnosis. I recall one case seen recently in 
which two well known American ophthalmologists held opposite views, 
and a well known English writer was not at that time familiar with the 
term “asteroid hyalitis.” This experience demonstrates that among well 
recognized oculists there is a considerable divergence of opinion. 

Not until one has seen the ophthalmoscopic and slit-lamp appearance 
of a case and has later determined the chemical composition of the 
bodies, will one be reasonably sure of the diagnosis ; even then there may 


5. Butler: An Illustrated Guide to the Slit Lamp, New York, Oxford 
University Press, 1927, p. 111. 

6. Verhoeff, F. H.: Microscopical Findings in a Case of Astroid Hyalitis, 
Am. J. Ophth. 4:155, 1921. 


7. Holloway, T. B.: Asteroid Hyalitis, Arch. Ophth. 47:50 (Jan.) 1918. 
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be considerable confusion if one finds later that other crystalline bodies 
occur in the vitreous. 

After having studied the cases which I shall report, the one micro- 
scopically, chemically and with the slit-lamp, and the other with the 
ophthalmoscope and slit-lamp and later chemically and microscopically, I 
feel reasonably sure that I can differentiate between the calcium fatty 
acid salts and the cholesterol crystals in the living eye. The first case 
could not be studied ophthalmoscopically because of corneal and len- 
ticular opacities, but the second was seen thirteen months before the eye 
was enucleated and a diagnosis of “asteroid hyalitis’” was made by the 
ophthalmoscopic appearance. 


REPORT OF CASES 
The history of case 1 was given to me by my colleague, Dr. H. F. 
Fleck, who treated the patient and sent me the eye for examination. 


Case 1.—History—W. E., a white man, aged 30, was seen on March 23, 1925. 
He was struck in the right eye on Jan. 14, 1925, following a dynamite explosion 
and was treated at a hospital in Columbia, Pa. He came for advice concerning 
the injured eye because it was still painful, and he was unable to see. 


Macroscopic Examination—There was slight circumcorneal injection and a 
scar in the center of the cornea to which the iris was adherent. The capsule of 
the lens was ruptured, and the lens substance was projecting into the anterior 
chamber. No reaction of the iris to light was discovered. The tension was sub- 
normal. There was no vision or light perception in the right eye. The vision in 
the left eye was 20/20. Ophthalmoscopically, the fundus of the right eye could 
not be seen; that of the left was normal. 

In view of pain and absence of light perception, enucleation was advised and 
accepted; the operation was performed on April 9, 1925. 

Microscopic Examination—The cornea showed a central leukoma from an old 
perforating wound to which the iris and lens capsule were adherent. Centrally 
and peripherally the iris was necrotic and adherent anteriorly to the cornea, and 
many new-formed vessels were present. The pigment epithelium stood out 
prominently. In the pupillary area, there was an organized mass which consisted 
of connective tissue and lens capsule and which contained a few giant cells. A 
small amount of broken down lens substance was found between the anterior and 
posterior capsules. The ciliary bodies were somewhat atrophic. The retina 
showed large and small hemorrhages in the superficial layers, especially pos- 
teriorly; vacuoles were present near the ora serrata. The nerves showed some 
increase in the fibrous portion with some cellular infiltration, and the central 
vessels appeared to be thrombosed. The choroid showed marked engorgement of 
the vessels, and the uveal pigment was prominent. The vitreous contained numer- 
ous cells, some being leukocytes, others small round cells. Throughout the vitreous 
were crystalline masses of varying size which were bright by reflected light, and 
brownish by transmitted light. 


Chemical Examination—Some of the vitreous containing the bodies was 
removed and the masses were found to be insoluble in 90 per cent sulphuric acid, 
insoluble in ether, negative to murexid, negative to Millon’s test and stained 
slightly with scharlach r after some time. 


asst ge 


‘ ~ 








t 
ie 
i 











638 ARCHIVES OF OPHTHALMOLOGY 


Slit-Lamp Examination.—One half of the globe, which was preserved in for- 
maldehyde, was studied with the slit lamp in order to become familiar with the 
appearance at this magnification (low power 20). Most of the bodies were either 
round or irregularly round and showed some motion as the receptacle was moved, 
although the vitreous was not fluid. The color of the bodies varied, some being 
light and some brown, but the prevailing color was more or less cream. Other 
bodies were deposited on the surface of the retina (fig. 1). 

Case 2.—D. O’C., aged 58, was first seen in the outpatient department of the 
Johns Hopkins Hospital in July, 1922, by Dr. Reginald West, who found marked 
exophthalmos of the right eye from a tumor of the right antrum. He was referred 
to the laryngologic department, where a radical operation was performed on the 
antrum, at which time a tumor was found that was diagnosed cylindroma. After 
the patient recovered from the operation he was sent to Dr. Kellly’s Sanatorium 
where he received radium treatment. In the spring of 1926, he was admitted to 
the hospital several times because of severe nasal hemorrhages. He was seen on 
Nov. 29, 1926, in the Eye Clinic by Dr. Fechtig, who made a note that the eye 
was blind and that the vitreous contained cholesterol crystals. On December 15, 








Fig. 1.—Slit-lamp appearance of case 1. The bodies are of irregular size and 
are generally spherical. 


I examined the eye and made a note on the chart that the bright bodies in the 
vitreous were round, irregular and of slow movement, and diagnosed the condition 
asteroid hyalitis. The patient continued to have frequent hemorrhages from the 
ulcerated tumor mass. On Dec. 16, 1927, the patient was readmitted to the hos- 
pital. Severe pain developed in the right eye and he was transferred to the 
Wilmer Clinic on December 26. 

A slit-lamp study of the vitreous opacities showed that most of these were 
small and round showing a yellowish tinge, while others were gray. 

The right orbit was eviscerated on December 28. The tumor mass was 
present chiefly on the floor of the orbit and extended backward toward the optic 
nerve. The patient made an uneventful recovery from the operation, and was 
discharged from the hospital on Jan. 19, 1928. He continued to report to the 
nose and throat clinic until April 4, when he entered the Jenkins Home for Incur- 
ables, where he died on June 25. 

The pathologic report was that the tumor mass which was removed from the 
orbit was of the same character as that previously removed from the nose and 
diagnosed cylindroma. 
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Macroscopic Examination.—The eye was surrounded by a tumorous growth, 
which was especially marked below the eye. The eye was sectioned vertically at 
the temporal side of the nerve. The anterior posterior diameter was 24 mm., 
and the horizontal diameter was 25 mm. The vitreous was not fluid, but con- 
tained bright shining particles (fig. 2). A small round hemorrhage was seen 3 
mm. to the nasal side of the nerve. 


Microscopic Examination—Both the corneal epithelium and the substantia 
propria were normal. The iris showed no pigment cells in the stroma, but a 
well marked pigmented uveal layer was present. At the root of the iris was a 
small cyst covered by pigmented epithelium. The choroid seemed slightly thinned, 
with some areas of lessened pigment and others of increased pigment. On the 
surface of the retina was a fibrinous structure in which were enmeshed numerous 
round bodies of various sizes which were slightly stained with hematoxylin (fig. 
3). These same bodies were negative to iron and to van Gieson stains. A few 
hemorrhages were present in the retina, which were probably postoperative. 





Fig. 2—Microscopic appearance of the bodies with the low power. 


Chemical Examination—Some of the vitreous was removed. It was found 
that the crystalline bodies were insoluble in ether, insoluble in hydrochloric and 
nitric acids and slightly soluble in chloroform, They stained pink with scharlach r 
after drying, and repeated applications of ether with evaporation followed by 
scharlach r showed fat droplets. Haemm’s test gave entirely negative results. 

In view of these observations, I feel that I am certain in my clinical diagnosis 
of calcium soaps in the vitreous, formerly called “asteroid hyalitis.” 


COMMENTS 


Since these pathologic studies and the slit-lamp examinations were 
made, I have seen clinically six cases with crystalline bodies in the 
vitreous. Five of these, I think, belong to Bachstez group 2, section b; 
namely, sharply defined globules in a nonfluid vitreous, which probably 
are calcium fatty acid salts, and which showed under the slit-lamp 
round or irregularly round bodies, cream or brownish with slow motion, 


























Fig. 3.—Section of the eye, showing bodies caught in the vitreous. 
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Fig. 4.—Photomicrograph of cholesterol crystals from the vitreous in a case of 
phthisis bulbi. 
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yet which were brilliant when viewed with the ophthalmoscope. Four 
of these cases were unilateral, yet outside of these bodies no difference 
could be detected ophthalmoscopically except in case 2. The sixth case 
would be classified under his group 1, section a: synchysis scintillans— 
fluid vitreous—usually cholesterol crystals. When studied with the 
slit-lamp this case showed a brilliant shower of crystalline bodies which 
moved so rapidly that it was impossible to tell whether they were round 
or angular. These, I think, undoubtedly were cholesterol crystals. 
Figure 4 shows a specimen of vitreous containing cholesterol crystals 
with their characteristic shape, which showed characteristic chemical 
reactions. These were found in the vitreous in a case of phthisis bulbi. 
This case was not studied ophthalmoscopically, because the cornea was 
entirely opaque when first examined. 

It is thought by some writers that these two conditions are due 
to rather severe inflammatory reactions. Some of the reported cases 
have shown such lesions as glaucoma, hemorrhages into the retina and 
venous thrombosis, but I am inclined to believe that any one of these 
conditions is as much an incident as an etiologic factor, for usually 
the clinical cases have little or no evidence of pathologic changes, and 
only the more severe cases are enucleated and studied histochemically. 

The first case of calcium soap here described followed a perforating 
wound. At the time of examination the eye showed hemorrhages in 
the retina which may have been a contributing factor. The second 
case showed some slight changes in the fundus, and the metabolism was 
undoubtedly altered by the associated tumor. I cannot confirm the 
opinion of Stark,’ who thought that syphilis played a role, nor that 
of Bailey,? who considered tuberculosis an etiologic factor. Verhoeff 
said that the condition is usually, if not always, due to ocular angio- 
sclerosis in association with the altered condition of the blood. This, 
however, hardly explains the unilateral cases in which no ophthal- 
moscopic changes are found. 

While Holloway has been given the credit for calling the so-called 
asteroid bodies “snowball opacities” (1917), I think that Argyll 
Robertson '° was the first to mention them as such (1894). I think that 
there is serious objection to the term “asteroid hyalitis,” as asteroid is 
from a Greek word meaning stars, and hyalitis from another Greek 
word meaning inflammation of the vitreous. As yet no proof has been 
brought forward of any such pathologic entity. Likewise, I think that 
one could with perfect propriety criticize the term “synchysis scintillans.” 


8. Stark, H. H.: Three Cases of Unusual Vitreous Opacities, Arch. Ophth. 
46:39 (Jan.) 1917. 


9. Bailey: Asteroid Hyalitis, Am. J. Ophth. 9:760, 1926. 


10. Argyll Robertson, discussion on A Case of Monocular “Asteroid Hyalitis,” 
Tr. Ophth. Soc. U. Kingdom 14:102, 1894. 
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“Synchysis” is derived from a Greek word meaning fluid, and “scin- 
tillans” from a Latin word meaning sparkling. Literally, it means 
“fluid sparkling,” a term not especially comprehensive. 

From the six clinical cases presented and the two studied histo- 
chemically, it seems to me that a modification of Bachstez classification 
in the following form might be used with benefit: 


1. Fluid vitreous bodies with crystalline opacities. 
(a) Cholesterol crystals. White shining opacities sharply defined and 
giving the appearance of a snow storm. 
(b) White opacities not sharply defined. Leucine and tyrosine suspected. 
2. Nonfluid vitreous bodies with crystalline opacities. 
(a) Sharply defined globules of slow movement, chiefly calcium soaps. 
Histologically described and chemically studied. 
(b) Not sharply defined flakes. Described clinically only. 


Group 1, type a is demonstrated in the sixth case studied clinically. 
Formerly it would have fallen into the group classified as “‘synchysis 
scintillans.” 

Group 2, type 0 is illustrated by the enucleated eyes and the first 
five clinical cases. According to Benson’s classification, these would 
have been called “asteroid hyalitis.” 

If this classification seems too cumbersome, I should suggest the 
use of the terms “cholesterol crystals in the vitreous” and “calcium 
soaps in the vitreous.” 








RETINOBLASTOMA 
REPORT OF A CASE IN A MAN AGED FORTY-EIGHT * 


F. H. VERHOEFF, M.D. 


BOSTON 


The following case is reported because it is believed to be the only 
one of retinoblastoma ! known to have occurred in an adult. It is also 
unusual, however, in regard to the site of origin, the mode of extension, 
and the abundance of rosets in the growth. As I did not see the patient 
until after the removal of the eye, the clinical notes on the case are from 
the hospital records. 


REPORT OF CASE 


History.—John W., a white man, aged 48, was admitted to the infirmary, 
Aug. 27, 1928, in the service of Dr. Derby. He had been married for sixteen 
years, but had no children living. His wife had one miscarriage. One infant died 
soon after birth. Three of the patient’s sisters were alive and well. His general 
health was excellent, and he had never had any serious illness. Six months 
before admission, he noticed spots like “snowflakes” before the left eye. One week 
before admission, he went to an optician for an examination and discovered that 
the sight of this eye was almost gone. He had no pain in the eye at any time, 
but had a feeling of numbness on the left side of the head. 

Examination.—The right eye was normal, with a tension of 10 mm. (Souter) ; 
vision was 20/20. The left eye was free from congestion; the cornea was clear; 
the anterior chamber was of normal depth. The slit-lamp showed a moderate 
number of cells in the aqueous. The vessels of the iris were dilated. The pupil 
was 3.5 mm. wide and reacted poorly. Posterior synechia was present at 7 o'clock. 
The lens showed a posterior cortical cataract. The vitreous was full of fine 
opacities. On the nasal side anteriorly, there was a circumscribed separation of 
the retina.. The projection was irregular in contour, and its surface showed 
prominent blood vessels. It transilluminated fairly well, but irregularly. Tension 
was 24 mm. (Souter). The patient could see fingers at a distance of 2 feet. 
The general physical examination gave negative results. The patient was well 
nourished. There was no enlargement of the preauricular or other glands. 

The clinical diagnosis was intra-ocular neoplasm of the left eye. 

On Aug. 27, 1928, the left eye was enucleated and a glass ball implanted under 
local anesthesia. 

On September 3, the patient was discharged. 


* Submitted for publication, July 3, 1929. 
* From the Massachusetts Eye and Ear Infirmary. 


* Read at a meeting of the American Ophthalmological Society, Hot Springs, 
Va., June 12, 1929, 


1. This term, suggested by the author in 1924 as a suitable designation for the 
tumor commonly known as glioma retinae, was adopted by the American Ophthal- 
mological Society in 1926. 
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On March 29, 1929, there was no evidence of recurrence of the tumor in the 
orbit. The patient’s general health was excellent. He stated that about a week 
after removal of the eye, he began to have severe headaches on top of the head 
whenever he lay down. The headaches ceased entirely, however, about six weeks 
before this paper was written. The fundus of the right eye was normal. The 
iris of the right eye was noted to be a light brown, and the patient stated that 
both eyes were of the same color. 

Pathologic Examination—The specimen was fixed in a 10 per cent solution of 
fermaldehyde for forty-eight hours and in 70 per cent alcohol containing 2.5 per 
cent hydrochloric acid for twenty-four hours. Celloidin sections were stained with 
hematoxylin and eosin. 

Macroscopic Observations: The globe was of normal size and shape, mea- 
suring 25 mm. anteroposteriorly and 24.5 mm. horizontally. In the upper nasal 
quadrant, there was a large grayish-white intra-ocular tumor which extended 
from the root of the iris to a point 3 mm. from the optic disk, and from the 





Fig. 1—Section passing near middle of tumor, showing invasion of choroid and 


ciliary body, break in uvea, and involvement of retina. 


vertical meridian above to slightly below the horizontal meridian. It was 10 mm. 
in its greatest thickness. The retina left the surface of the growth posteriorly 
and then was separated from the choroid by serum for a considerable distance. 
Microscopic Observations: A section passing through the middle of the 
growth (fig. 1) showed that the anterior portion of the latter was situated within 
and greatly distended the ciliary body, anterior choroid and suprachoroidal space. 
This was the largest part of the growth. The invasion reached as far forward as 
the canal of Schlemm and backward to within 2 mm. of the equator, where the 
growth abruptly elevated the surface of the choroid almost at right angles to the 
sclera. The inner layers of the choroid and ciliary body and the ciliary processes 
were relatively intact, and formed a covering for the tumor. There was, however, 
a gap 3.5 mm. wide, beginning 8 mm. from the filtration angle, where the uvea 
had been broken through by the tumor which here attained its greatest thickness. 
Through the gap the tumor extended forward over the inner surface of the 
ciliary body as far as the ciliary processes and backward over the inner surface of 
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the choroid, forming in each instance a mass about 1.25 mm. in thickness. The 
remainder of the tumor, as seen in this median section, consisted of two large 
nodules in contact with each other, one 4.5 mm. and the other 6.5 mm. in diameter. 
The larger nodule was separated from the anterior portion of the tumor by a small 
space filled with blood and serum. Over the surface of the smaller nodule, the 
retina extended forward for about 2.25 mm. and then ended rather abruptly. A 
small isolated piece of retina was found near the choroid between the two nodules ; 
otherwise, the pars optica retinae in this region had been completely destroyed by 
the tumor. Other sections showed these nodules connected and continuous through 





Fig. 2—Drawing showing rosets. Zeiss, objective DD., ocular, 3. 





Fig. 3—Abundance of rosets and trabeculae composed of choroidal tissue. 


the gap in the uvea with the anterior part of the tumor. Sections made through 
the upper and lower parts of the tumor showed the uveal surface unbroken here, 
so that it was evident that the area of the gap was comparatively small. 

The parenchyma of the tumor consisted almost exclusively of rosets of various 
sizes (figs. 2 and 3) identical in appearance with those of a retinoblastoma. 
Bordering the lumen of each roset was a membrane analogous to the external 
limiting membrane of the retina, but the cells did not project through this mem- 
brane. In sections stained in phosphotungstic acid-hematoxylin, there were seen, 
under favorable conditions, two dots (centrosomes) in the center of each cell at 
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the level of the fenestrated membrane.*? Occasionally the appearance of a fairly 
long irregular tubule was produced, evidently due to the compression of a large 
roset by the surrounding cells. Rows of cells representing parts of walls of rosets 
were often seen. Many of these had obviously resulted from the invasion of 
rosets by the adjacent cells. In some places there were small areas in which no 
definite rosets could be recognized. Here the cytoplasm of the cells was scanty 
and stained faintly, and often the cells showed faintly stained processes, frequently 
bipolar. The nuclei were similar to those in the rosets. They were usually round 
or oval, occasionally pear-shaped. Each nucleus showed a well marked nuclear 
membrane with chromatin knobs attached to it. A single nucleolus could some- 
times be recognized. Occasionally, a cell with one large nucleus or with two or 
three large nuclei was seen. Cells in mitosis were abundant throughout the tumor. 

The stroma of the tumor was scanty, and in the anterior portion consisted 
chiefly of pigmented trabeculae remaining from the invaded ciliary body and 
choroid. In the posterior portion, it consisted of newly formed connective tissue 
trabeculae. There was no reticulum between the tumor cells. The blood vessels 
were confined to the trabeculae, and all had definite walls. Within the tumor, 
there were numerous areas of complete necrosis. These were entirely free from 
inflammatory cells, but many contained more or less extravasated blood. Some 





Fig. 4.—Area in tumor showing cylindric structure and surrounding necrosis. 


of them were being replaced by connective tissue. There were a number of large 
irregular spaces filled with delicate connective tissue infiltrated with serum that 
had evidently been produced in this way. One such space, 4.5 by 2 mm. in size, 
extending up to the gap in the uvea, and another near the sclera are shown in 
figure 1. Within the areas of necrosis there were frequent sharply defined circular 
areas of tumor cells, each area containing a central vessel (fig. 4). These were 
really cylindric formations seen in cross-section, such as were described and 
explained by Wintersteiner.* 

Microscopic examination of the other parts of the eye showed nothing of 
special importance, aside from changes confirming the age of the patient. There 
were no intra-ocular metastatic deposits from the tumor. The cornea and sclera 
were normal. The anterior stroma of the iris showed a degree of pigmentation 
corresponding to a light brown iris. The iris stroma showed many obliterated 
vessels and in the region of the sphincter, many pigmented clump cells. In most 
sections, the root of the iris blocked the filtration angle. The canal of Schlemm 
was distended with blood. The lens showed slight cataractous changes in the 
posterior cortex. In some sections, the capsular epithelium had extended on the 





2. Such centrosomes were discovered by the author in the rosets of retino- 
blastoma in 1904 (Tr. Am. Ophth. Soc., 1904). 


3. Wintersteiner: Das Neuroepithelioma retinae, Leipzig and Vienna, 1897. 
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nasal side to the posterior pole. The ciliary processes were congested and their 
stroma showed the marked fibrous, and in some instances the complete hyaline, 
change with scanty and feebly staining nuclei characteristic of senile eyes (fig. 5). 
At the bases of the processes, partly or wholly obliterated vessels were frequently 
seen. The unpigmented layer of the pars ciliaris retinae, over both the ciliary 
body and the pars plana, showed typical marked senile hyperplasia. These changes 
were present on the temporal side of the eye as well as elsewhere. There was 
marked cystoid degeneration of the pars optica and pars ciliaris retinae in the 
region of the ora serrata. The macula was in situ and contained ganglion cells 
in normal numbers. The retina elsewhere was separated more extensively than 
was apparent in the macroscopic examination, and when separated showed gliosis. 
The subretinal space contained serum and numerous masses composed of macro- 
phages and giant cells enclosing cholesterin, fatty acid crystal and lipoids. Some 
masses of the same kind had been incorporated in the tumor. The pigment 
epithelium showed the usual proliferative changes occurring under such conditions. 
The choroid in the fundus showed slight perivascular infiltration with lymphocytes. 
Near the optic disk the membrane of Bruch showed the basophilic staining 





Fig. 5.—Hyaline change in stroma of ciliary process and proliferation of pars 
ciliaris retinae. 


described by Sisson and me.* The optic disk was not cupped. In the arachnoid 
sheath of the optic nerve, a number of copora arenacea were seen, sometimes two 
in one section. 
COMMENT 

That this tumor was a retinoblastoma (so-called glioma retinae) 
there can be no doubt. The rosets, the bipolar cells and the areas of 
necrosis made a picture never produced by a tumor of any other kind. 

The unique feature of this case, as already stated, was the advanced 
age of the patient, 48 years. Since no case occurring in an adult has 
ever been recorded previously, a question may be raised as to whether 
or not the eye examined microscopically actually belonged to this patient. 
While there was no other reason to doubt that the bottle containing the 


4. Verhoeff, F. H., and Sisson: Basophilic Staining of Bruch’s Membrane, 
Arch. Ophth. 5:125 (March) 1926. 
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eye was correctly labeled, the identity of the eye was established by the 
following facts: (a) The clinical and pathologic examinations of the 
eye were in agreement; (b) no other eye containing a tumor was 
received during the period in question; (c) no child’s eye was received 
or removed at this institution for a period of a month before or a month 
after the date of enucleation given on the bottle; (d) the eye was of 
adult size; (e) microscopically, the eye showed changes characteristic 
of senile eyes, namely, fibrosis, hyaline change, and obliterated vessels 
in the stroma of the ciliary processes, marked senile proliferation of the 
ciliary epithelium, basophilic staining of Bruch’s membrane in the cho- 
roid, and corpora arenacea in the arachnoid sheath of the optic nerve. 

As a matter of fact, the changes in the ciliary processes were alone 
sufficient to prove that the eye was from a patient close to 50 years of 
age. Such changes are never seen in a child’s eye even under pathologic 
conditions, and I failed to find them in a series of seventy eyes affected 
with retinoblastoma. The basophilic staining of Bruch’s membrane was 
also alone sufficient to prove the age of the patient. Sisson and I * found 
such staining due to a purely senile condition, unrelated to any pathologic 
process in the eye, and the youngest patient in whom we observed it was 
48 years of age. 

In the 70 previous cases of retinoblastoma in which I examined the 
eyes microscopically at this institution, the youngest patient was 10 
weeks of age and the oldest, 7 years. In the 467 case reports collected 
from the literature by Wintersteiner, 376 patients were under 4 years 
of age, only 10 patients were over 9 years of age and the oldest was 16 
years. Since the publication of Wintersteiner’s article, a remarkable 
case has been reported by Maghy.® Ina girl aged 2 years, the right eye 
was removed, examined microscopically and found to contain a glioma 
(retinoblastoma). When the girl was 20 years of age, the left eye 
became glaucomatous, was removed, examined microscopically and found 
to be almost completely filled with a retinoblastoma. The tumor con- 
tained rosets and had extended outside the globe. This seems to be the 
oldest patient having a retinoblastoma hitherto observed. 

Recently, two cases of supposed retinoblastoma in adults have been 
reported, one by Gerard and Detroy ° in a woman, aged 66, the other 
by Gerard and Morel’ in a man, aged 35. The pathologic report in each 
case was without illustrations and so brief and inadequate as to be almost 


5. Maghy: A Case of Bilateral Glioma in a Girl Twenty Years of Age, Brit. 
J. Ophth. 3:337, 1919. 


6. Gerard and Detroy: Gliome retinien chez une femme de 66 ans, Clin. ophth. 


30: 328, 1926. 


7. Gerard and Morel: A propos d’un nouveau cas de glioma retinien endo- 
phyte decouvert chez un adult, Clin. ophth. 31:374, 1927. 
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meaningless. In the first case, a tumor the size of a pea was found in 
an eye shrunken as the result of an old inflammatory condition. The 
tumor was said to be composed of neuroglia cells and neuroglia fibrils 
and to contain pseudocysts. As a retinoblastoma never forms neuroglia 
fibrils, it is safe to say that the tumor in question differed in nature from 
the tumor commonly known as glioma retinae. Possibly it was a mass 
of hyperplastic neuroglia such as not infrequently arises from separated 
retinae in shrunken eyes. In the other case, the retina was detached by 
a tumor, but the size and situation of the tumor were not stated. Here, 
again, the tumor was described as being composed of neuroglia, and 
therefore it could not have been a retinoblastoma. Possibly it was a 
nonmalignant tumor, such as was described by Jonas Friedenwald.* 
Aside from the age of the patient, the present case was unusual also 
in that the tumor, in proportion to its size, had invaded the uvea to a far 
greater extent than had any of the numerous other neuroblastomas that 
[ have examined. In fact, the largest part of the tumor was within the 
ciliary body and anterior choroid. Wintersteiner did not describe such 
an invasion of the uvea in his series. The site of origin of the tumor 
was also unusual. While of course this could not be exactly determined, 
the shape and position of the tumor, and especially the place of rupture 
of the uvea, showed clearly that its origin was near the ora serrata. 
Wintersteiner * found that in sixty-three cases from the literature in 
which the site of origin of the tumor could be approximately determined, 
it was in the region of the ora serrata in only twelve cases. Finally, the 
tumor was unusual in its extraordinary content of rosets. I have previ- 
ously seen tumors in which rosets were as abundant in places, but few 
in which practically the entire tumor was composed of these structures. 
The advanced age of the patient, the site of the tumor and the abun- 
dance of rosets in the latter raise the question as to whether or not its 
mode of origin may not have been different from that of the retino- 
blastoma of children. There seems to be no doubt that tumors in gen- 
eral are of two types. One type is definitely congenital in origin or 
arises from some congenital anlage; the other arises late in life from 
cells which have originally been normal. The epithelial tumors of the 
lacrimal or salivary glands are examples of the first, and epitheliomas 
of the skin of the second, type. Tumors of the first type, in spite of 
their congenital origin, often do not manifest themselves clinically until 
late in life. For this reason, it seems possible that the present tumor 
was of the first type and hence essentially of the same origin as the 
retinoblastoma of children. If this were so, however, it would be 
expected that many other such cases would have occurred in adults. It 


8. Friedenwald, J. S.: Massive Gliosis of the Retina, Contribution to 
Ophthalmic Science, Jackson, 1926, p. 23. 
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seems to me at least possible, therefore, that this tumor was of the 
second type in regard to its origin. 

If one assumes this to be true, it is reasonable to assume further that 
the tumor arose from the unpigmented layer of the pars plana ciliaris 
retinae, for this would best explain the abundance of rosets, the exten- 
sive and evidently early invasion of the ciliary body and the site where 
the invasion began. It is true that the only malignant tumors known 
to have arisen from the pars ciliaris retinae have been of an entirely 
different nature; while they have formed rosets of a certain type, they 
have also differentiated into normal retinal embryonic tissue, as I pointed 
out in 1904.° But these tumors have occurred only in children and have 
evidently been congenital in origin. On the other hand, hyperplasia of 
the pars ciliaris retinae, including the pars plana, is common in senile 
eyes, and not infrequently gives rise to a small nonmalignant tumor, 
often resembling an adenoma. Although according to my own observa- 
tions, the latter tumor always occurs in relation to a ciliary process, it 
seems possible that an area of senile hyperplasia in the pars plana might 
give rise to a malignant tumor such as that which occurred in the present 
case. It must be admitted, however, that further observations are nec- 
essary before a definite answer can be given to the question concerning 
the exact mode of origin of this tumor. 


SUMMARY 


This is believed to be the first case recorded in which a retinoblastoma 
has occurred in an adult. The tumor was observed both clinically and 
microscopically. The microscopic examination showed, in the region of 
the ora serrata, a large intra-ocular tumor indistinguishable from a ret- 
inoblastoma, extensively invading the retina, ciliary body and choroid. 
The tumor consisted almost exclusively of rosets. The possibility is 
suggested that it may have arisen from the pars plana ciliaris retinae, 
and the question is discussed as to whether it arose from a congenital 
anlage or from an area of senile hyperplasia. 


9. Verhoeff, F. H.: A Rare Tumor Arising from the Pars Ciliaris Retinae 
(Teratoneuroma) of a Nature Hitherto Unrecognized and Its Relation to the 
So-Called Glioma Retinae, Tr. Am. Ophth. Soc., 1904. 























MUSCLE TRANSPLANTATION FOR PARALYTIC 
STRABISMUS * 


S. R. GIFFORD, M.D. 


CHICAGO 


Cases of paralytic strabismus have presented a rather discouraging 
prospect from the point of view of relief by operation. The eye 
may sometimes be placed in a normal position by advancing the paralyzed 
muscle, combined with tenotomy of the opponent, but in my experience 
such results have usually been only temporary and the original squint 
has recurred. The methods of tendon transplantation advocated by 
Hummelsheim, O’Connor and others seem not to have been followed 
by many surgeons, to judge by the small number of reported cases. 
Three recent cases in which a modification of the Hummelsheim opera- 
tion was performed have shown such good results that it seemed worth 
reporting them. 

REPORT OF CASES 


Case 1.—T., a man, aged 31, received an injury to the skull in falling from a 
horse seven years before, resulting in paralysis of the right external rectus. The 
right eye turned in 40 degrees and could not be moved out to the midline. Vision 
was 20/20. A first attempt was made to improve its position by advancement 
of the flaccid external rectus with tenotomy of the opponent. Sutures were placed 
through the superior and inferior recti and tied to the skin at the outer angle, 
so that the eye was held forcibly in position. A week after operation the eye 
was straight in the primary position, but six weeks later it turned in almost 
as much as before. 

Tendon transplantation was performed March 20, 1928, the outer third of the 
superior and inferior recti being sutured under the tendon of the external rectus 
according to the technic to be described. This was combined with a_ second 
tenotomy of the internal rectus. A double bandage was kept applied for five days, 
when the eye turned slightly outward and showed marked limitation of motion 
down and in. Two days later downward motion was normal and inward motion 
improving. No attempt was made to try outward motion, and the patient was 
dismissed without photographs being obtained. The immediate cosmetic result 
was good, and there was no more postoperative reaction than from a simple 
tenotomy. Fourteen months after operation, the patient’s physician reported that 
the cosmetic result remained good, that there was some limitation of inward rota- 
tion and that some definite outward rotation was present. 

Case 2.—John S., aged 31, was run over by a wagon wheel four years before, 
with resulting paresis of the left abducens, presumably from a fracture at the 
base. The left eye turned in 30 degrees and could be moved out just to the mid- 
line (fig. 1). In view of the experience in case 1, tendon transplantation, com- 
bined with tenotomy of the internus, by the same technic was performed, 


* Submitted for publication, July 31, 1929. 
*From the Department of Ophthalmology, University of Nebraska Medical 
College. 
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Sept. 28, 1928. Twelve days after operation the eye appeared straight in the 
primary position (fig. 2), motility up, down and in was normal and the eye could 
be turned out 20 degrees (fig. 3). With the red glass, homonymous diplopia was 
present, corrected by 4 degree prism base out, but without the red glass there 
was no diplopia. A 2 degree prism base out was prescribed in the correction 














Fig. 1 (case 2).—Left eye turned in 30 degrees. It could be moved out just 
to the midline. 
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Fig. 2 (case 2).—Twelve days after operation, showing the eye appearing 
straight in the primary position. 














Fig. 3 (case 2).—Twelve days after operation: Motility up, down and in was 
normal and the eye could be turned out 20 degrees. 


for each eye. Sixteen months after his operation, the patient reported that the 
eye could be moved farther out than when he left Omaha and that diplopia was 
no longer noticed even without the prisms. 


CasE 3.—Mrs. L., aged 25, was operated on at the age of 5 for convergent 
strabismus. Apparently, a section of the internal rectus in its muscular portion 
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had been performed, for when I saw the patient, the right eye turned out 40 degrees 
and could not be moved in closer than 10 degrees out from the midline (fig. 4). 
Scarring over the internal rectus was conspicuous when the eye was in the markedly 
divergent position. Vision was 1/200. Motion up and down was normal. 
Tenotomy of the external rectus was performed, and the inner thirds of the 
superior and inferior recti were sutured under the insertion of the internal rectus 
after its adhesions to the globe were separated. The distal end of the muscle 
could not be found. The immediate effect was that both eyes were straight in 
the primary position. Five months after the operation, the same position was 
maintained, and the eye could be moved 5 degrees in from the midline. Motility 














Fig. 4 (case 3).—Right eye turned out 40 degrees. It could not be moved in 
closer than 10 degrees out from the midline. 











Fig. 5 (case 3).—Position of the right eye five months after operation. The 
right palpebral fissure was slightly wider than the left. 


up and down was normal, and motility outward was slightly limited, but no 
diplopia was noted on account of the amblyopia. The right palpebral fissure was 
slightly wider than the left (fig. 5). 


In a fourth case conditions were almost identical with those in case 3. 


Case 4—A woman, aged 39, had been operated on for convergent squint at 
the age of 14, immediately after which the right eye turned out. In this case the 
eye diverged 35 degrees and could be moved in just to the midline. At operation, 
the stump of the internal rectus was found attached at about the equator of the 
globe, and was advanced to its normal insertion. Since it was a rather small 
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band of muscle, slips from the superior and inferior rectus were sutured to the 
sclera at each side of the new insertion. The external rectus was tenotomized. 
Ten days after operation, the eye was straight in the primary position and motility 
inward was equal to that of the normal eye. Here the whole effect may have 
been due to the advancement of the internal rectus, but the presence of the muscle 
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Fig. 7—Techuic used in operations. 





transplants gave an added sense of security and possibly increased the effect. 
No interference with upward or downward motion was produced by this procedure. 


TECHNIC 
The technic used in these operations is as follows (figs. 6 and 7). 


Complete tenotomy is first performed on the opposing lateral muscle through 
a small horizontal conjunctival incision. A slightly more than semicircular con- 
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junctival incision is then made 3 mm. from the limbus, extending from a little 
past the midline above to the same point below, exposing the insertions of the 
paretic lateral and the two vertical muscles. The superior rectus is picked up 
on a broad hook so that the width of its insertion can be judged, and with a 
scalpel the outer third of the fibers are separated to a point 1 cm. from the 
insertion. This portion alone is then held on the hook and a double armed silk 
suture is placed through it as near the insertion as possible, the needles passing 
from below up. The insertion is then shaved off with a sharp scalpel, a small 
amount of scleral tissue being included. This point, also emphasized by O’Connor, 
seems important as this tougher tissue at the insertion prevents the suture from 
slipping out between the tendon fibers. Both needles are then placed through 
the upper third of the tendon of the paralyzed muscle, so that, when pulled 
tight, the transplanted portion will slip beneath the tendon. Next the same pro- 
cedure is repeated with the outer third of the inferior rectus when all four needles 
are brought out through the conjunctiva over the muscle insertion and the two 
sutures tied. The conjunctiva is then approximated by three silk sutures. 
A double bandage is kept on for seven days and then replaced by a shield with a 
small hole for the other eye, so that no attempt to move the eye in the direction 
of the paralyzed muscle will be made for at least ten days. Stitches are 
removed on the tenth day. These four operations were done under general 
anesthesia, to avoid the extensive infiltration that would be necessary with the use 
of local anesthesia. 
COMMENT 


This procedure differs from Hummelsheim’s method in the free 
exposure of all three tendons and the insertion of the muscle transplants 
beneath the tendon of the paralyzed muscle. Hummelsheim? sutured 
his transplants under Tenon’s capsule over the muscle insertion. He 
reported two cases with good abduction obtained in both. O’Connor ? 
exposed the three muscles freely, and split the tendon of the lateral 
muscle into three parts, the lateral part being cut 10 mm. from the 
insertion and the transplants sutured to these cut ends. The middle 
third of the lateral muscle was shortened. Peters * proceeded similarly 
except that he divided the lateral muscle into two halves, sutured to 
the cut ends of these and advanced the stump of the whole paralyzed 
muscle. This method of suturing seems to have been employed with 
the idea of adding to the length of the transplanted portions, but I 
found no difficulty in making these portions reach under the insertion 
of the lateral muscle, and considered such a location more secure, 
besides giving greater pull to the transplants. 

Posey * made a similar use of the two lateral recti to replace a 
congenitally absent inferior rectus and reported that some downward 
movement was obtained. Stuelp,® in 1912, reported one case in which 


1. Hummelsheim: Arch. f. Augenh. 62:71, 1908; 66:47, 1910. 
2. O’Connor: Am. J. Ophth. 19:197, 1919. 

3. Peters, quoted by Posey (footnote 4). 

4. Posey: Tr. Am. Acad. Ophth. & Oto-Laryngol. 26:85, 1921. 
5. Stuelp: Klin. Monatsbl. f. Augenh. 50:467, 1912. 
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slight abduction was obtained following operation according to Hum- 
melsheim’s technic. In discussing this case, Hummelsheim mentioned 
a third case of his own in which the operation was performed with 
the identical technic, but with negative result. Woodruff,® in 1917, 
reported two cases in which a good cosmetic result, but no abduction, 
was obtained. He sutured the transplants to the tendon of the external 
rectus, making separate incisions over each muscle. In discussing 
his cases, Todd, Wiener and Tenner each reported one case in which 
the operation was performed according to a similar technic and some 
abduction was obtained, though in Tenner’s case the upper tendon 
graft sloughed. Turner,’ in 1920, reported one case in which the 
flaps were inserted under the tendon as in the technic here described. 
A good cosmetic result was obtained, but a vertical imbalance remained, 
requiring a prism to avoid diplopia. No abduction, apparently, was 
obtained. 

Harris is quoted by Van der Hoeve ® as having reported a successful 
case. Franklin and Cordes® reviewed the reported cases of tendon 
transplantation up to 1926 and described two cases in which they 
operated according to a technic almost the same as that described here, 
except that the two transplants were sutured together under the muscle 
insertion and then through the insertion with double chromic catgut. 
Both of their cases were of paresis of the abducens, one due to injury 
at birth. In one case, 27 degrees of abduction was obtained and in 
the other 15 degrees. 

Elschnig *° reported that in four patients operated on according to 
Hummelsheim’s technic, no effect on motility was obtained. He seemed 
to prefer advancement with a tension suture. 

Key " reported a case of complete abducens paresis in which 15 
degrees of outward rotation was secured by tendon transplantation, 
a technic similar to the one here described being employed, except 
that the paretic muscle was resected. 

A number of these authors have reported careful observations indi- 
cating that movement of varying degree in the direction of the paralyzed 
muscle actually occurs following operation. O’Connor believed this 
must be due to reeducation of the transplanted portions, which assume 
the function of lateral movement. This would seem hard to believe, 
since the movements of individual ocular muscles are not subject to 


6. Woodruff: Tr. Sect. Ophth., A. M. A., 1917, p. 276. 

7. Turner: Am. J. Ophth. 3:441, 1920. 

8. Van der Hoeve, in Elschnig: Operationslehre, Berlin, 1922, p. 1715. 

9. Franklin and Cordes: Jackson Memorial Volume, 1926, p. 248. 

10. Elschnig: Klin. Monatsbl. f. Augenh. 82:519, 1929. 

11. Key, B. W.: Transplantation of the Temporal Half of the Vertical Recti 
Tendons in a Case of Complete Paralysis of the External Rectus, Arch. Ophth. 
2:39 (July) 1929. 
































GIFFORD—PARALYTIC STRABISMUS 657 


voluntary control in the same sense as the muscles of the leg, for 
example, which can apparently be so reeducated after tendon transplanta- 
tion. It seems more probable that this movement is due to the tonic 
contraction of the living muscle transplants. This tonic contraction of 
all the muscles holds the eye at rest in the primary position. In 
lateral movement to the right, for instance, there occurs a synchronous 
relaxation of the right internal rectus, and during this relaxation the 
muscle transplants, retaining the tone of the superior and inferior recti, 
may now, because of their new location, rotate the eye outward. Why 
such motion was obtained in only about half of the reported cases 
may depend on differences in technic, or on the different anatomic 
conditions present. In some, as in Hummelsheim’s third case, it is 
probable that the stitches pulled out of the tendon flap. When the 
internal rectus is paretic, as in case 3, and the transplants are placed 
to the inner side, the usual secondary function of the superior and 
inferior recti as internal rotators probably comes into play. 


CONCLUSIONS 

There would seem to be no reason why muscle transplantation, 
by one of these methods, should not find a more general acceptance 
in cases of paralytic squint, many of which are now pronounced 
inoperable. The only danger inherent in the operation is of weakening 
the vertical recti, and this can be avoided by careful exposure of 
the whole muscle before the outer third is isolated. I have not had 
an opportunity to try the method in a case of congenital paresis of 
the abducens but for these cases it would seem to be ideal. Unfor- 
tunately it cannot be employed in the more frequent cases of complete 
paralysis of the third nerve, since here the vertical recti are paretic. 
Wiener’s method of suturing the superior oblique to the internal rectus 
tendon would seem to offer the most promising solution of this problem, 
though his estimation of the amount of muscle to be resected seems 
a little indefinite. Naturally, before resorting to operation, sufficient 
time must have elapsed to eliminate the possibility of recovery of the 
paretic muscle. Surprisingly little reaction has followed the operation 
in these three cases, and there is no visible lump beneath the conjunctiva 
such as is seen after a tuck. 


































2h WA 
SOnCaaneneece coerce 


rs eens 





<n: 








= 





KERATOCONUS 
ETIOLOGY AND TREATMENT * 


ARNOLD KNAPP, M.D. 
NEW YORK 


A survey of the recent literature on keratoconus shows that the 
knowledge of this condition is far from definite; certainly it is not sug- 
gestive of any new or promising line of research. A careful study 
of keratoconus was presented before the American Ophthalmological 
Society two years ago by Torok and Redway,' and Jaensch? recently 
published a “Sammel-referat’’ which is exhaustive but not easy reading, 
so that one turns with relief to Collins and Mayou,* in their classic 
“Pathology,” to find that the problem of keratoconus can be summed 
up as an “Aberration in development due to some failure in the normal 
toughening process which takes place in the tissues.” 

The question of keratoconus may be simplified by assuming the 
truth of the following statements: 


1. Keratoconus first attracts attention in adolescence, though it 
undoubtedly starts much earlier. 

2. Anatomic examination has demonstrated nothing but a stretch- 
ing of corneal tissue. 

3. The intra-ocular tension is subnormal or normal. 

4. Keratoconus often occurs in poorly nourished, anemic patients, 
usually female, who present various signs connected with hypothyroid- 
ism, such as nervous disturbances, a dry skin, increased sweating, 
fragile nails, loss of hair and hypertrichosis, pronounced lymphocytosis 
(from 40 to 58 per cent) and increased coagulability of the blood. This 
was first pointed out by Siegrist * in 1912, who, however, expressed the 
belief that hypothyroidism alone cannot cause keratoconus and _ that 
other glands must be affected. These observations have not been con- 
firmed by all. The frequent occurrence of nodes in the thyroid gland 
has been observed by several. In three women, aged 23, 27 and 38, 
T6rok and Redway' found a low basal metabolic rate and decalcifi- 
cation of the cranial bones, which they regarded as thyroid hypofunction 


* Submitted for publication, June 20, 1929. 

* Read at a Meeting of the American Ophthalmologic Society, Hot Springs, 
Va., June 10, 1929. 

1. T6érdk and Redway: Preliminary Report of Three Cases of Keratoconus, 
Arch. Ophth. 57:19 (Jan.) 1928. 

2. Jaensch: Zentralbl. f. d. ges. Ophth. 21:305 (April 16) 1929. 

3. Collins and Mayou: Pathology, 1925, p. 91. 

4. Siegrist: Vers. ophth. Gesellschaft, Heidelberg, 1912. 
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and other glandular disturbance, and suggested a study of the calcium 
metabolism. Von Hippel ° and Schnaudigel ° believed that they showed 
by Abderhalden’s tests that the thymus is the gland most involved, 
though the symptoms of a dysfunction of this gland are not understood. 

Through the courtesy of Dr. W. G. Lyle, I have had six patients 
thoroughly examined at the Harriman Laboratory during the past two 
years. A summary of the observations is shown in table 1. 

These cases showed normal blood chemistry, mild anemia, mild 
thyroid deficiency, low blood pressure and a low normal basal metabo- 
lism in only two. Roentgen examinations of the bones of the skull 
in two cases gave negative results, and calcium figures were practically 
within the normal range in all (the normal being from 9 to 11 mg.). In 
short, there is nothing significant in any of these observations. 

Salzmann* suggested that keratoconus is a disturbance in develop- 
ment of growth, like the stretching at the posterior pole in myopia. 


TABLE 1.—Observations in Six Patients with Keratoconus 





Coagu- 
Lympho- lation Basal 
eytes, Time, Metabolic Calcium, Roentgen 


Patient Sex Age per Cent Minutes Rate per Cent Examination 
ie Aiediss iascaissae vcwunae F 26 30 : —7 9.47 Negative 
| ER eee ee 26 30 5 —5 10.08 

, eT reese F 38 42 614 —10 10.2 Negative 
ME cha ward sive vkh.c os ees en M 20 32 : —7 12.46 

Tk cave ees F 5O 36 6 0 10.24 

De sake ds cena awe ev see eee’ F 59 45 ‘ —17 9.56 


Furthermore, a number of cases have been reported in which kerato- 
conus appeared as a familial and hereditary condition (Stahli*). If it 
is congenital, transmitted in the germ plasm, Jaensch * believes that the 
inheritance of a predisposition can alone be assumed to be a factor just 
as it is in myopia. 

TREATMENT 


My consideration of treatment will take up only the operative side. 
In this, I do not share the pessimism frequently expressed. I have 
employed cauterization with the galvanocautery with perforation of 
the cornea, irridectomy and tattooing when necessary, in fourteen cases ; 
the results of the treatment are shown in table 2. 

The method of operating closely follows the one described by 
Knapp ® in 1897. The pupil was dilated with atropine and the apex 


. Von Hippel: Klin. Monatsbl. f. Augenh. 51:273, 1913. 
. Schnaudigel: Klin. Monatsbl. f. Augenh. 69:466, 1922. 
. Salzmann: Arch. f. Ophth. 61:1, 1908. 
. Stahli: Klin. Monatsbl. f. Augenh. 75:465, 1925. 
9. Knapp, H., in Norris and Oliver: System of Medicine, Philadelphia, J. B. 
Lippincott Company, 1897, vol. 3. 
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of the cone determined with the aid of Placido’s disk. With the round 
cautery tip about 2 mm. in diameter, the corneal apex was burnt down 
to the deepest layers; final perforation was effected with the fine point 
cautery, the sudden escape of aqueous being avoided. I hold that 
perforation is necessary to obtain a proper flattening of the cornea with 
permanent correction of the deformity. Atropine salve and a binocular 
bandage are used until the anterior chamber is reformed, which usually 
takes from eight to fourteen days. A firm monocular bandage is then 
applied for five or six weeks, and during the next six weeks the 
pressure bandage is worn only during the sleeping hours. 


TABLE 2.—Results of Treatment in Fourteen Cases of Keratoconus 


Iridec- Tat- Corrected 
Patient Sex Age Vision Cautery tomy tooing Final Vision 
A. F 20 R 12/200 . ‘e sli 20/30 
C. M 2 R 8/200 : : me 20/50 — 
Cc. M 20 L 10/200 t + ne 20/50 — 
oO. F 20 R 3/200 + - de 20/50 
. # F 22 R 3/200 + + Ke 20/50 
J. F 27 R 3/200 oa + se 20/50 
J. F 27 L 2/200 : + - 20/40 
M. F 21 L 2/200 - + - 20/70 
A. F 43 L 6/200 . - ‘eo 20/50 
N. F 38 R 1/200 : - + 20/50 
‘ae F 38 R 6/200 + + we 20/50 
D. M 20 R 4/200 + ¥ ¥s 0 
McL. F 26 L 1/200 + + + 20/100 
McL. F 26 R 12/200 + + ie 20/70 


Complications observed during the healing consisted in attacks of 
herpes of the cornea, superficial punctate keratitis and intense hemi- 
crania. Slow restoration of the anterior chamber was observed in one 
patient (N.); this caused great anxiety, as the anterior chamber 
remained empty for five weeks notwithstanding the fact that the 
fistulous opening was covered with a conjunctival flap. It was not until 
an iridectomy was done, an incision being made from without inward, 
that the corneal fistula healed. Fortunately the lens remained clear, 
and ultimate vision was 20/50. In one patient (D.) the eye was lost 
through panophthalmitis. The infection began on the sixth day when 
the corneal fistula was still open. The pneumococcus infection could 
not be checked by the most active treatment with ethylhydrocuprein 
hydrochloride, cauterization and injections of milk. A deep serpent 
ulcer developed and panophthalmitis ensued. 

A serious complication is secondary glaucoma. This occurred in 
two eyes which had been operated on elsewhere fifteen and thirty 
years ago, and in both of which blindness occurred. The cause for this 
glaucoma was not clear, but I think that it could have been avoided 
if the patients had been kept under observation. 











KERATITIS EXFOLIATIVA COMPLICATING DERMA- 
TITIS EXFOLIATIVA (ARSPHENAMINE) * 


DANIEL B. KIRBY, M.D. 
NEW YORK 


There are three reasons for bringing this subject forward. The 
first is to discuss the normal and pathologic exfoliation of the corneal 
and conjunctival epithelium. The second is to offer an analysis of 
the ocular disease which appears in dermatitis exfoliativa due to the 
arsphenamines, and to draw a logical analogy between the lesions of the 
eye and those of the skin. The third is to emphasize the danger of 
ocular complications in the treatment of syphilis. 

The subject might well have included conjunctivitis exfoliativa. 
These terms are not found in the literature, but the lesions were so 
evidently exfoliative and so like the process in the skin that the terms 
keratitis and conjunctivitis exfoliativa were thought to be proper and 
descriptive. 

In the normal skin there is normal exfoliation of the most super- 
ficial layers of the epidermis. Replacement of cells is constantly going 
on from the basal cell layer. The shape of the cell undergoes a gradual 
transition in its progress from the basal to the cornified squamous layer. 
The nuclei become shrunken and stain less densely, as the cells approach 
the surface, and the cornified, opaque, surface cell may be regarded as 
having little vitality and no power of reproduction. 

A similar condition exists in the corneal and conjunctival epithelium. 
The most active cells are the basal and wing cells. The more super- 
ficial cells are not cornified, but there is evidence that they have less 
vitality than the deeper cells. The histologic conditions are therefore 
such that one may judge that there is undoubtedly a normal process 
of exfoliation or desquamation, as there is of the skin. There need 
not be left any gaps in the surface or any tendency to stain with 
fluorescein. In smears from the normal conjunctival sac, one usually 
finds squamous epithelial cells. The rate of normal exfoliation and 
regeneration is not known and could not accurately be worked out. 
Experiments would necessarily be based on abnormal conditions. The 
rate of regeneration of the epithelium after wounds is known to be 
rapid; large abrasions of the surface of the normal cornea have been 


* Submitted for publication, Aug. 13, 1929. 

* Read before the Eye, Ear, Nose and Throat Section, New York State 
Medical Society Meeting, Utica, June 6, 1929. 

*From the Department of Ophthalmology, College of Physicians and Sur- 
geons, Columbia University. 
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observed to heal in from twenty-four to forty-eight hours. The con- 
junctival epithelium heals less rapidly than the corneal. 

Matsumato* found in tissue culture that the two inner layers of 
the corneal epithelium were concerned with regeneration. 

In a number of conditions, one may observe pathologic exfoliation 
of the epithelium either of one or of several layers or of the entire 
thickness with exposure of Bowman’s membrane. In those cases of 
keratitis and conjunctivitis in which there is epithelial loss without 
ulceration, one may say that there is pathologic exfoliation, as for 
example in the following conditions: 


1. Cases without opacity but showing minute punctate stain with fluorescein 
2. Various conjunctivitides 

3. Traumatic and chemical erosions of the conjunctiva 

4. Keratitis epithelialis punctata (Koeppe) 

5. Cases showing edema of the cornea as produced by cocaine, glaucoma, irido- 
cyclitis, endophthalmitis, etc. 


> 


). Keratitis e lagophthalmo 
. Keratitis herpetiformis, dendritica or filamentary 


. Keratitis neuroparalytica and dystrophica 


oo N 


. Complicating keratitis profunda, and the sclerosing and interstitial types 
10. Traumatic and recurrent keratitis 
11. Keratitis complicating certain exanthemata and dermatitides 


12. Dendritic and filamentary keratitis. 


Parsons * in commenting on edema of the cornea said: 


The liquid effused in and between the cells diminishes their coherence, so that 
the superficial cells fall off. This desquamation is never entirely absent in cases 
of acute corneal disease, its intensity depending on the degree and on the special 
character of the inflammation, being found par excellence in neuro-paralytic kera- 
titis. In the slightest degrees single cells only are exfoliated; in severer cases 
whole layers of cells are thrown off. The basal cells are then often small and 
cubical, staining deeply; they are young cells which have to divide so rapidly to 
replace the loss that they have not time to reach full maturity. After the elimina- 
tion of the superficial cells the surface is usually uneven, and this also may be 
a cause of the stippled appearance seen clinically. Rarely the surface remains 
smooth. If the desquamation increases it may leave behind only the basement 
layer of cells, which are then either short and cubical or long and thin. In the 
latter case they are often set obliquely on Bowman’s membrane, owing to the 
pressure of the lids. Desquamation may go so far as to lead to entire loss of 
the epithelium. 


1. Matsumato, S.: Contribution to the Study of Epithelial Movement: The 
Corneal Epithelium of the Frog in Tissue Culture, J. Exper. Zool. 26:545, 1918; 
A Contribution to the Study of Epithelial Movements: The Corneal Epithelium 
of Warm Blooded Animals in Tissue Culture, Acta scholae med. univ. imp. Kioto 
5:167, 1922. 

2. Parsons, J. H.: The Pathology of the Eye, New York, G. P. Putnam's 
Sons, 1904, vol. 1, pt. 1, p. 176. 
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REPORT OF CASES 


Following are the reports of two cases in which the author observed 
exfoliation of the epithelium of the cornea and conjunctiva as a com- 
plication of dermatitis exfoliativa due to arsphenamine poisoning. 


Case 1.—P. L., a white man, aged 39, was asymptomatic when he was induced 
by one of his friends to have his blood tested. The report on the Wassermann 
test was returned 4+. His friend’s physician gave him three intravenous injec- 
tions. His family history was negative. In his past history, there was no direct 
evidence of syphilitic infection. He had had a gonorrheal infection fifteen years 
before. His pupils were active, and there was no indication of any involvement 
of the cerebrospinal system. His epitrochlear and axillary glands were enlarged. 
Because of this and of his positive Wassermann reaction, he was given, June 15, 
1928, an initial dose of 0.3 Gm. of neo-arsphenamine. Six days later, he received 
another injection of 0.3 Gm. This was followed in three days by a rash that 
looked like an urticarial eruption. There was considerable itching. It lasted only 
a few hours. On June 29, he was given 0.45 Gm. The same dose was repeated 
on July 6. On July 13, 0.6 Gm. was given, and the dosage was repeated on 
July 20. The itching and eruption had appeared and disappeared a number of 
times. He had been given also six doses of 1% grains (0.97 mg.) of mercuric 
chloride intramuscularly between the doses of neoarsphenamine. On July 30, ten 
days after the last injection, he became severely ill, and hospitalization was neces- 
sary. He had a full-blown dermatitis exfoliativa, involving all parts of the 
integument. The subcutaneous tissues were greatly swollen, and very early the 
cornified layers of the skin began to desquamate first in small pieces and later in 
large plaques. 

On Aug. 16, 1928, when I was called in, I found the patient prostrated with 
the severe general reaction. The eyelids were swollen shut. They were opened 
with retractors with difficulty. Mucopurulent material discharged from the con- 
junctival sac. The conjunctivae, both palpebral and bulbar, were greatly con- 
gested and areas of exfoliation could be defined with fluorescin. Smears from 
the discharge showed many flat epithelial cells, shreds of mucus, pus cells and 
a few gram-positive, encapsulated diplococci. 

The corneas later showed areas of irregularity and loss of the epithelium with 
grayish plaques and peculiar branching figures, much as are observed in cases of 
dendritic keratitis. Fluorescein was taken up irregularly in intensity, and the 
areas stained were colored from a light yellow to a brilliant green. The irides 
could be seen to be active in response to light. 

Treatment was conservative at first. An attempt was made by the use of 
semisaturated magnesium sulphate compresses to reduce the swelling of the lids. 
Later sodium bicarbonate solution was used both for cleansing away the discharge 
and for the compresses. Plain white vaseline was applied to the lid margins. 
The general treatment consisted in complete sodium bicarbonate and oatmeal mush 
baths, with the use of boric acid ointment. Sodium thiosulphate was given intra- 
venously. 

After another two weeks, the swelling of the lids had subsided to a great 
degree with the abatement of the general condition. The conjunctival discharge 
had in great part stopped, but the involvement of the corneal epithelium remained 
about the same, affecting three fourths of the total area in the right eye and two 
thirds in the left. Photophobia was extreme, and it was necessary to keep the 
eyes closed with dressings. 
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On Aug. 30, 1928, the general condition was greatly improved, but the corneal 
condition remained the same, and it was decided to make use of a method of 
treatment which Dr. John M. Wheeler had used on numerous occasions with 
great success in cases of recurrent dendritic or filamentous keratitis. It is men- 
tioned briefly in Fuchs.’ To insure success, a definite procedure must be followed 
out. In brief, local anesthesia is used, cocaine 2 per cent and holocaine 1 per cent 
being employed by instillation. The lids are opened with a speculum, and the 
conjunctival sac gently irrigated. The globe is steadied with fixation forceps, and 
all the diseased or softened corneal epithelium is removed with the curet and with 
applicators. (These should be made by applying a small amount of cotton tightly 
with collodion and allowing it to dry before being used.) Iodine in 3.5 per cent 
tincture is then applied on the tips of tight applicators (no excess). Bowman’s 
membrane, where intact, remained smooth, but where softened or roughened or 
absent, took the iodine stain. A firm dressing was applied over both eyes. This 
was changed each forty-eight hours. After ninety-six hours, after the surgical 
removal of the diseased corneal epithelium, the surface of the entire right cornea 
had healed over and was perfectly smooth. The left had healed except for a small 
area, about 2 mm. in diameter, in the upper nasal quadrant. This resisted all 
treatment and showed a slight spreading after four weeks; hence the operative 
procedure of removal of the diseased epithelium was repeated, with complete 
success. Both corneas have remained healed to date, ten months from the time 
of the operation. The corrected Vision is now 20/20— in each eye. 

Case 2.—The patient, a white man, aged 30, had an atypical primary lesion 
on the penis in 1918. He had received little antisyphilitic therapy until June and 
July, 1925; at this time, he complained of incontinence of urine and lightning pains 
down his legs. His Wassermann reaction was 4+, and he was given weekly 
intravenous injections of neoarsphenamine, two doses of 0.45 Gm., two of 0.6 Gm. 
and three of 0.75 Gm. each. One week after the last injection, without previous 
warning symptoms, a dermatitis started. Itching and a tightening sensation back 
of the ears were first noted, then a rash that quickly spread over the face, neck 
and arms. After this, he went to another physician, and later reports indicated 
that he had suffered a severe course of dermatitis exfoliativa and had had corneal 
ulcers. 

He was given no further treatment with any of the arsenicals and was not seen 
again until June, 1927, when he was admitted to Bellevue Hospital with a severe 
recurrence of the dermatitis exfoliativa. He attributed the outbreak to the eating 
of tuna fish. 

In addition to the marked cutaneous signs and symptoms, he had an involve- 
ment of the conjunctiva and cornea of each eye, partly of the same exfoliative 
nature as his dermatitis and partly due to ectropion of the lower lids. There were 
areas of softening of the corneal epithelium and secondary ulceration. 

Conservative treatment was carried on during the worst stage of the condition, 
which lasted about four weeks. Five weeks after the onset of the condition, the 
diseased epithelium of the corneae was curetted and treatment applied as in case 1. 

I saw the patient on Sept. 4, 1928. He had had no recurrence of the dermatitis 
or keratitis. He complained of poor vision and of the necessity of squinting and 
of turning the right eye outward in order to see. There were irregular superficial 
and moderately deep corneal opacities with considerable regular and irregular 





3. Fuchs, A (Duane, A): Textbook of Ophthalmology, Philadelphia, J. B. 
Lippincott Company, 1923, p. 580. 
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astigmatism. His acceptance was: right eye: — 4.00 sphere + 6.00 cylinder axis 
165 = 20/30-1; left eye: + 9.00 cylinder axis 170 = 20/40-1. 

There was microscopic evidence of the thinning of the cornea in several areas. 
The depth of some of the scars indicated that the ulcers which followed the corneal 
epithelial involvement had been fairly deep in the corneal stroma. The vision was 
not improved by dilation of the pupils. Optical iridectomy was not advised. 
He was given a partial correction for astigmatism. 


Comment.—These cases of dermatitis exfoliativa following the 
administration of the arsenicals come under the class of secondary 
cases of this disease. They are due to the toxic action of the arsenic 
which is deposited in the skin and mucous surfaces as an insoluble 
compound. The sodium thiosulphate which was used intravenously is 
said to convert the insoluble arsenic into a soluble form so that it may 
be excreted. Ormsby * classified dermatitis exfoliativa into— 

1. Primary types. 

1. Dermatitis exfoliativa (Wilson) 
2. Pityriasis rubra (Hebra) 
3. Dermatitis exfoliativa neonatorum (Ritter ) ° 
4. Dermatitis exfoliativa epidemica (Savill) 
2. Secondary types: 
Those due to local application of hydrargyrum, chrysarobin and arnica, 


possibly also those induced by the internal administration of quinine, arsenic, 
antipyrine and antitoxin 


The only mention that Ormsby made of the ocular disorder in the 
primary type is that there is puffiness of the eyelids, and that the mucous 
surfaces of the eyes may participate in the general disorder and become 
the seat of inflammatory, and in rare cases even of pseudomembranous 
and exfoliative, processes. 

Stokes ° went into the matter of the secondary type following the 
administration of the arsenicals in cases of syphilis thoroughly. He 
stated that the serous and mucous surfaces are involved and _ that 
obstinate conjunctivitis, stomatitis, ete., usually ensue. 


OCULAR COMPLICATIONS FOLLOWING THE INJECTION OF THE 
ARSPHENAMINES IN CASES OF SYPHILIS 


The occurrence of such severe ocular manifestations following the 
injection of the arsphenamines in the treatment of patients with syphilis 
should cause the physician to pause and consider which is more impor- 
tant, the eradication of the systematic infection or the conservation of 
the vision. After the treatment, in certain patients who were asymp- 


4. Ormsby, O. S.: Diseases of the Skin, Philadelphia, Lea & Febiger, 1927. 
5. Stokes, J. H.: Modern Clinical Syphilology, Philadelphia, W. B. Saunders 
Company, 1927. 
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tomatic from the standpoint of the eye ocular disorders develop. In 
some others, previous syphilitic manifestations in the eye are made 
worse or previous conditions in the eyes are caused to recur. 

Zimmermann,® in 1928, published an exhaustive digest of the litera- 
ture on this subject. He made no mention of any case such as the two 
I have described, except, perhaps, the case of corneal necrosis which 
ended in perforation. 

Zimmermann classified the ocular reactions which follow the injection 
of the arsphenamines in cases of syphilis, into three main groups, the 
mechanism of .which is essentially different: (1) the group of true 
toxic reactions, (2) Herxheimer reactions and (3) neurorecurrences 
and iridorecurrences. 

The Group of True Toxic Reactions.—1. Conjunctival hyperemia. 
With this, palpebral edema may be associated. This may be of impor- 
tance, as it may portend the occurrence of more severe symptoms if 
the arsphenamine is repeated or the dose increased. In some cases, 
this phenomenon may occur as an isolated and recurrent feature without 
this serious import. 

2. Transient myopia. This has been observed in a few isolated 
cases. 

3. Retinal and vitreous hemorrhages. These may be of grave impor- 
tance. Warning is given against the use of large doses of the arsphena- 
mines in patients over 50, or in those with impaired renal function or 
hypertension. 

4. Chorioretinitis and neuroretinitis. These conditions occur, but it 
is doubtful whether they are true toxic reactions. 

5. Corneal necrosis. One case of Hegner’s was described in which 
the third injection of neo-arsphenamine resulted in a severe dermatitis 
exfoliativa and death. A severe croupous conjunctivitis with clouding 
and necrosis of the cornea accompanied the dermatitis. Perforation 
with panophthalmitis due to secondary streptococcus infection developed. 

I observed a similar case in Bellevue Hospital in the service of 


Dr. John M. Wheeler. 


A white man, F. P., aged 43, had been given five injections of arsphenamine by 
his physician at weekly intervals. Following the last one, a severe dermatitis 
exfoliativa developed, with conjunctivitis and keratitis, which later progressed to 
a membranous condition of the conjunctiva and the appearance of necrosis of the 
right cornea with sloughing and perforation. Secondary infection followed, and 
it was necessary to eviscerate the right eye. The patient received sodium thiosul- 
phate intravenously and recovered generally in due time. The lesions of the left 
eye healed without complication, as the cornea was not involved. 


6. Zimmermann, E. L.: The Role of the Arsphenamines in the Production of 
Ocular Lesions, Arch. Ophth. 57:509 (Sept.) 1928. 
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Herxheimer Reactions-A Herxheimer reaction in the eye may 
manifest itself as an intensification of an active lesion, as an activation 
of a quiescent lesion or as an unexpected appearance of changes in 
structures clinically negative. The theoretical cause of this reaction is 
the sudden liberation of toxins from the killed organisms or from an 
increase in the activity of the spirochetes just before their destruction. 

These manifestations are most common in inflammations of the 
uveal tract and less common in the corneal conditions. They seldom 
cause any permanent damage to the visual function. But if an optic 
neuritis is produced or made worse, the results may be disastrous. 
Therefore, in any case in which the optic nerve is involved, great caution 
must be exercised. 

Uveitis: 1. Intensification of an acute iridocyclitis is frequent, as 
becomes evident by an increase in the vascular reaction, production of 
hyphemia and an increase in the floaters and albumin content of the 
aqueous and in the deposits on the endothelium. 2. Activation of an 
old quiescent uveitis is rare. 3. It is uncommon for an iridocyclitis to 
appear in an eye otherwise normal. Occasionally, in cases, for example, 
in which the optic nerves have been affected, a fresh chorioretinitis may 
supervene after treatment with arsphenamine. 

Keratitis: Reactions in interstitial keratitis are rare. The lesion 
runs its course in spite of intensive treatment. 

Optic Neuritis: There have been cases of sudden blindness in 
patients with optic neuritis following the injection of the arsphenamine. 
No more was given, and the vision returned following the use of the 
mercurials. In all cases of optic neuritis, antisyphilitic therapy must 
be instituted with caution. A preliminary course of bismuth or mercury 
should be used, and then the first dose of the arsphenamines should be 
small. 

Tabetic Optic Nerve Atrophy: Disastrous results may be produced 
in these cases. Transitory reactions in the form of flashes of light for 
twenty-four hours following the injection occur at times. Other evi- 
dence, such as temporary loss of vision, indicates the irritation of the 
optic nerve by the arsenicals. 

Ophthalmoplegias : Ophthalmoplegia is rare as an untoward reaction. 
Paralysis of accommodation has been reported. 

Neurorecurrences and Iridorecurrences, or Ocular Lesions Follow- 
ing Insufficient Treatment of Primary or Secondary Syphilis with the 
Arsphenamines.—Neurorecurrences and iridorecurrences are really an 
expression of the effective action of the drugs. The body in the early 
stages of the disease has not had time to develop immunity; most of 
the spirochetes are killed, but later, when the remainder have multiplied 
again, they encounter a defenseless host, and affect chiefly the central 
nervous system, uvea, optic nerve and nerves to the extrinsic ocular 
muscles. 
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In analyzing these lesions, the following features are noteworthy: 
(1) the development of the ocular lesion in patients treated some time 
previously for early syphilis; (2) severity of the reaction with absence 
of response to antisyphilitic treatment ; (3) extensiveness of the lesions; 
(4) the degree of the exudative reaction, syphilomas being produced, 
and (5) the absence of complement in the patients in whom the Was- 
sermann test was performed. 

The condition evidently represents a suppression of early syphilis 
with reduction or disappearance of the complement-fixation bodies from 
the blood stream followed by a marked exudative reaction at the site 
of the surviving spirochetes. 

These occurrences in no way reflect on the therapeutic value of the 
arsphenamines. They really express the marked efficiency of the drug 
and point to the necessity of the continuance of treatment even after 
the abatement of the symptoms in order to clear up the infection. The 
prophylaxis of such ocular lesions depends on the intensive, prolonged 
and systematic treatment of early syphilis. 

The essential pathology of the ocular disorder in the two cases of 
dermatitis exfoliativa observed was one of exfoliation of the epithelium 
of the cornea and conjunctiva with secondary changes which followed 
on imperfect healing. The terms keratitis and conjunctivitis exfoliativa 
seem to be descriptive and suitable for the condition. They are expres- 
sive also of the analogy which exists between this complicating feature 
and the general dematitis. 

During the acute stage, conservative treatment was certainly indi- 
cated, as the operative measures which gave success later would have 
failed had they been used too early. Stokes warned of the dangers of 
any general surgical intervention in the acute stage, as for example, 
any interference with focal infections. It is doubtful whether the 
corneal complication and its sequelae would have cleared spontaneously, 
as the lesions had become chronic in both cases, and the obstinate nature 
of dendritic and filamentous keratitis from other causes is well known. 
The prompt healing which followed the surgical removal of the diseased 
epithelium of the cornea proved the worth of this procedure in these 
cases as it has in dendritic and filamentous keratitis from other causes. 

This treatment is mentioned briefly in Fuchs * (Duane), as follows: 


Erosions are best treated by applying a simple protective dressing which should 
be continued until the epithelium has regenerated. If in spite of this, relapses 
occur, we obtain solid union of the epithelium to the cornea and hence also a cure, 
if we scrape off the epithelium wherever it is but loosely adherent to the cornea 
and then paint this area with tincture of iodine or saturated aqueous solution of 
chlorine (Wyler). 


The value of Dr. Wheeler’s contribution on this matter is in the 
development of an exact technic by which the success of the procedure 
may be assured. 
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SUMMARY AND CONCLUSIONS 

There is evidence that the superficial cells of the epithelium of the 
cornea and conjunctiva normally exfoliate and are replaced by cells 
which have developed from the deeper layers. 

In certain abnormal states, there is pathologic exfoliation of these 
cells to greater or lesser degree. In some diseases of the eye, this 
process is a principal feature. This pathologic exfoliation often pro- 
duces secondary disturbances which are important. 

Cases of dermatitis exfoliativa secondary to arsphenamine poisoning 
have been observed in which the terms keratitis and conjunctivitis 
exfoliativa seemed to be descriptive and appropriate for the ocular 
complication in this disease. 

The occurrence of severe ocular reactions in cases of syphilis fol- 
lowing the use of the arsphenamines should cause the ophthalmologist 
and syphilologist to pause and consider which is more important, the 
conservation of vision or the elimination of the syphilitic infection. 

Removal of the diseased epithelium with the curet and the applica- 
tion of iodine and alcohol in the manner described led to the removal 
of the secondary changes following the exfoliation of the corneal 
epithelium in the cases described and caused prompt and complete 
healing of the corneal lesions. 
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THE ROLE OF CALCIUM IN ESSENTIAL 
GLAUCOMA * 


JOSEPH I. GOUTERMAN, M.D. 


PHILADELPHIA 


This preliminary report is offered as a possible means of approach 
to the solution of the mysterious problem of primary glaucoma. 

Since antiquity the question of glaucoma has puzzled and fascinated 
the most astute minds of the medical profession. Numerous theories 
and methods of treatment have been invented, offering at best only palli- 
ative means for temporary relief. After centuries of painstaking efforts 
by many brilliant observers to solve the problem of glaucoma, the oph- 
thalmologist is still unable to check permanently the blindness to which 
these victims are doomed. In scanning the various theories and etiologic 
factors found in standard textbooks, one is struck by the fact that they 
merely advance results for the causes of this condition. To identify a 
possible etiology of glaucoma will be my primary aim in this paper. 


CLINICAL AND EXPERIMENTAL OBSERVATIONS ON PART PLAYED 
BY SYMPATHETIC SYSTEM IN GLAUCOMA 

Felix Lagrange’ stated that “at the base and at the beginning of 
every glaucoma there is an intervention of the sympathetic nerve, or if 
one wants to be less precise, of the secretory nerve.”’ 

Bailliart and Nataf ? have shown that glaucomatous patients are sym- 
pathicotonic types, a fact which explains the lowering of intra-ocular 
tension by pilocarpine, eserine and histamine 
thetic paralyzers. 





all of which are sympa- 


Further proof of sympathetic hyperexcitability is found in some of 
the theories of glaucoma. One of the oldest theories, namely, Donder’s 
theory of hypersecretion on the part of the uvea, is ascribed to irritation 
of the secretory nerves. 


Loss of vasomotor control in the body or in the eye, causing ciliary congestion 
and inducing both congestive and simple glaucoma may be brought about by 
irritation of the 5th nerve and the sympathetic. An explanation for this is found 


* Submitted for publication, Sept. 7, 1929. 


* Read before the College of Physicians of Philadelphia, Section on Ophthal- 
mology, April 18, 1929. 


1. Lagrange, Felix: Du glaucome et de lI’hypotonie, Paris, Gaston Doin, 
1922, p. 103. 

2. Bailliart and Nataf: Monde méd., 1927, no. 725; February-March, 
1928, p. 301. 


3. Fuch: Ophthalmology, p. 792. 
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in the anatomic distribution of the sympathetic to the eye, namely, all the sympa- 
thetic branches to the eye go through the superior cervical ganglion, with the 
exception of a few branches that leave the Gasserian ganglion in the ophthalmic 
division of the 5th nerve. The effect of loss of vasomotor control is also seen 
in the various exciting causes of glaucoma in general and especially of an acute 
attack, viz., hunger, cold, sleeplessness, nervous and bodily exhaustion, anxiety, 
emotional distress, etc. 


Recently, Thiel,* of Berlin, pointed out that irritation of the sympa- 
thetic nerve increases the intra-ocular tension, and that paralysis of the 
sympathetic decreases the intra-ocular tension and the permeability of 
the blood vessels. 

In 1903, de Schweinitz,’ in his paper on the physiology of the sympa- 
thetic in relation to the eye, stated that “as early as 1727 Pourfour de 
Petit observed that after section of the sympathetic the eye was softer.” 
This has been proved by excision of the cervical sympathetic ganglion. 

Based on the supposition that the hypersecretion brought on by irri- 
tation of the sympathetic is the cause of glaucoma, Abadie,® of Paris, 
recommended removal of the superior cervical ganglion (1897), and 
Jonnesco removed a larger part of the sympathetic nerves. 

To quote from Ball’s “Modern Ophthalmology” : 7 


The sympathetic has a potent influence upon intraocular tension. Stimulation 
of the cervical portion of the nerve causes: 

1. Dilation of the pupil. 

2. Increased blood pressure. 

3. Increased secretion from the ciliary body. 

4. Contraction of Miiller’s muscle fibers. The rise of tension—intraocular— 
attending this experiment, is caused by the contraction of the fibres of Miiller’s 
orbital muscle (Von Hipple, Grunhagen, Parsons). 

Excision of the superior cervical sympathetic ganglion causes an opposite 
effect : 

1. Contraction of the pupil. 

. Decreased blood pressure. 


. Diminished secretion from the ciliary body. 


& Ww hd 


. Relaxation of Miiller’s fibres. 


The same author believed “that primary glaucoma should be defined 
as a disease of the sympathetic nervous system, producing increased 
intra-ocular tension.” Is it not reasonable to conclude that there is a 


4. Thiel, R.: Klin. Monatsbl. f. Augenh. 77:753 (Dec.) 1926. 
5. de Schweinitz, G. E.: Physiology of the Sympathetic in Relation to the 
Eye, Sec. Ophth., Tr. A. M. A., New Orleans, 1903. 

6. Abadie, quoted by Pischel, Kasper: Am. J. Ophth. 11:792 (Oct.) 1928 


7. Ball, J. M.: Modern Ophthalmology, Philadelphia, F. A. Davis Company, 
p. 991, 
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definite sympathetic hyperexcitability in glaucoma? This would suggest 
an inquiry into the factors responsible for this state of hyperexcitability. 


EXPERIMENTAL OBSERVATIONS ON THE ROLE OF CALCIUM 
IN GLAUCOMA 


Gregniers * has shown that the vasomotor excitability of the cervical 
sympathetic is diminished by excess of calcium, abolished by suppression 
of calcium and increased by diminution of calcium. Diminution of 
calcium might increase the pupillary sympathetic sensibility. Sollman °® 
stated that excess of calcium ions tends to depress their deficiency and to 
increase excitability. 

Chiari and Januschke *° proved that calcium salts have an inhibitory 
action on processes of transudation and exudation, especially at the junc- 
tion of the skin and serous and mucous membranes (at the level of the 
conjunctiva). They have also shown that calcium salts decrease the 
permeability of the capillaries, thus preventing the edema produced by 
irritating agents, such as abrin. 

Herbst ™ offered a hypothesis which throws some light on the nature 
of the changes in the permeability of the vessels. He claimed that “the 
intercellular substance in certain tissues is altered by an impoverishment 
of blood calcium. On the contrary, a calcium increase rendered the 
intercellular substance firmer, and closed the intercellular spaces.” 

McCallum and Voegtlein ?* went as far as to explain the moderating 
influence of calcium on the nerve cells: 


The parathyroid in some way controls the calcium exchange in the body. It 
may be that in the absence of the parathyroid secretion substances arise, which 
can combine with calcium, abstract it from the tissues, and cause its excretion; 
while the presence of the parathyroid secretion prevents the appearance of such 
bodies. The mechanism of the parathyroid action is not determined, but the 
result of the impoverishment of the tissues with respect to calcium and the conse- 
quent development of hyperexcitability of the nerve cells is proven. Only the 
restoration of calcium to the tissues can prevent it. 


It seems, therefore, that calcium disturbance has a definite bearing 


on sympathetic hyperexcitability. By calcium disturbance I mean a 


8. Gregniers, P.: Recherches pharmacodynamiques sur les actions vasculaire, 
vasomotrice and pupillaire du calcium et du potassium, Arch. internat. de pharma- 
cod. et de therap. 31:303, 1926. 

9. Sollman, T. H.: A Manual of Pharmacology, ed. 3, Philadelphia, W. B. 
Saunders Company, 1926, p. 862. 


10. Chiari and Januschke: Hemmung von transsudat- und exsudat Bildung 
durch Kalziumsalze, Exper. Path. u. Pharmacol. 65:120, 1911. 


11. Herbst: Arch. f. Entwcklngsmechn. d. Organ., vol. 9, p. 424. 


12. McCallum and Voegtlein in Gradwohl, R. B. H., and Gradwohl, I. E.: 
Blood and Urine Chemistry, St. Louis, C. V. Mosby Company, 1928, p. 415. 
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qualitative disturbance, a diminution in the ionizable or electrolytic por- 
tion of calcium in the blood. 

Knowledge of the electrolytes and their relation to health and dis- 
ease is limited, but enough suggestive evidence is had to believe that at 
the base of all disease there is a disturbance in the electrolytic mineral 
balance of the economy. The soil is then prepared for any pathologic 
change. In other words, a disturbance in the electrolytic mineral balance 
of the body is principally responsible for its susceptibility to disease. 
The oversight of this biochemical phase of disease is probably the reason 
for the frequent failures in the so-called idiopathic conditions. In the 
particular problem of glaucoma, the disturbance in the ionizable portion 
of calcium of the blood brings about a sympathetic hyperexcitability with 
its consequent glaucomatous manifestations. 

It may not be amiss to discuss briefly calcium in the blood of man. 
Calcium in the blood occurs in two forms: a combined or indiffusible, 
nonelectrolytic form, such as calcium carbonate and calcium phosphate, 
and an uncombined, ionizable, electrolytic salt (about 3 mg. per hundred 
cubic centimeters) that is diffusible. The calcium content of serum 
and of plasma is remarkably uniform (between 9 and 11 mg. per hun- 
dred cubic centimeters). There is little calcium in the red cells. 

If the premise of a calcium disturbance as an underlying basis for a 
sympathetic hyperexcitability in glaucoma has any merits, it would be 
desirable to prove this hypothesis experimentally, clinically and thera- 
peutically. 

Experimental Proof—To date various experimental observations 
suggestive of a calcium disturbance in glaucoma have been made, but 
nothing conclusive has been proved. Fortunately, fairly accurate 
methods are known, for the determination of serum calcium, whole 
blood calcium (Clark and Collip method) and diffusible calcium ( Moritz 
method). Hence a calcium disturbance in glaucoma could be verified 
by any of the reliable methods. 


Clinical Proof —Clinically, the same could be determined by its local 
and systemic manifestations. The local classic signs and symptoms of 
glaucoma are: pain, intra-ocular hypertension, gradual impairment of 
vision and of light sense, insensitive steamy cornea, shallow chamber, 
sluggish dilated pupils, halo about lights, field changes, etc., which 
would offer evidence of the correctness of the diagnosis. 

Systemic proof could be detected in: psychic, cardiovascular irrita- 
bility and vasomotor and vasosecretory manifestations, which clearly 
denote an exaggerated excitability of the entire sympathetic system. 
The most valuable diagnostic aids in determining calcium disturbance 
are: (1) Chvostek’s phenomenon no. 1; (2) Trousseau’s phenomenon ; 
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(3) Hoffmann’s phenomenon; (4) Erb’s phenomenon, and (5) the 
arm and the leg phenomenon. 

Therapeutic Proof —Therapeutically, attempts have been made to 
use calcium in glaucoma. In 1912, Weekers * used calcium chloride in 
a typical case of inflammatory glaucoma, in absolute glaucoma and in a 
case of chronic noninflammatory glaucoma, with good results. He used: 
calcium chloride, 3 Gm.; simple syrup, 25 Gm., and water, 120 Gm., 
one tablespoonful three times a day. In 1917, Gowland ** used calcium 
chloride (2 cc. of a 5 per cent solution) intramuscularly with relief 
from pain. He stated that the injection is painless. The results are: 
(1) slight elevation of temperature during the first hours following the 
injection, (2) lessened intra-ocular tension, (3) disappearance of pain 
within from two to three hours and (4) no gastric disturbances. 

Alt * reported favorable results in twelve cases of glaucoma (all 
varieties) by giving calcium chloride by mouth. 

Subconjunctival injections of 0.5 cc. of a 2 per cent solution of 
calcium chloride produced a fall in tension, which lasted for a week. 
Subconjunctival injections usually produce severe inflammation. 
Von Hope claimed that the use of calcium and epinephrine together 
produces a fall in tension much more marked than that of epinephrine 
alone, lasting as long as ten days. After one year’s trial of medical 
treatment for chronic, acute and subacute cases of glaucoma, Abadie,'® 
of Paris, reported good results. He prescribed epinephrine hydro- 
chloride, 1: 1,000, in a dose of from 10 to 12 drops three times a day. 
This is combined with two tablespoonfuls a day of : ergotin fluid, 2 Gm.: 
calcium chloride, 15 Gm.; syrup of bitter orange peel, 100 Gm., and 
water, 100 Gm. The instillation of pilocarpine (0.2 Gm. in 10 Gm. of 
water) twice a day is sufficient with this treatment. 

The following points in calcium therapy must be stressed in order to 
insure better results with the least amount of inconvenience to the 
patient. Calcium should be taken on an empty stomach, as the excess of 
alkali in the small intestines during digestion precipitates the calcium in 
the form of the insoluble calcium carbonate, preventing absorption. 
Orange or lemon juice added would render the medication more 
palatable. When given in the form of injections, from 2 to 5 per cent 
solutions are sufficient for therapeutic effects. 


13. Weekers, L.: Emploi de sels calciques dans le traitement du glaucome, 
Clin. opht. 18:282, 1912. 

14. Gowland, M. A.: Clin. opht. 22:284, 1917. 

15. Alt, A.: Clin. opht. 28:312, 1919. 


16. Abadie, C.: Le glaucome et son traitement médical, Presse méd. 37:220. 
1929. 
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According to Chiari and Januschke,’® the effect of calcium chloride 
does not take place until two or three hours after a subconjunctival 
injection. Calcium chloride is the most active of the salts. The next in 
order of effectiveness are lactate, acetate and glycerophosphate. It is 
important to use only pure salts in ampules of neutral glass. A choking 
sensation or confusion means that the salts used were impure. 

A more efficient way of controlling the calcium balance in the human 
system is by the use of parathyroid extract, 0.1 grain (0.00648 Gm.) 
three times a day by mouth and parathyroid hormone (parathormone- 
Collip) subcutaneously to its physiologic limit without inducing a state 
of hypercalcemia. This state would be manifested by physical depres- 
sion, dulness, lassitude, loss of initiative, decreased general body tone 
and impaired circulation, loss of appetite and vomiting. Parathyroid 
given hypodermically warrants frequent checks on the blood calcium; 
given by mouth blood calcium should be done at least once in three 
weeks. Ultraviolet ray therapy, possessing the property of restoring the 
electrolytic portion of calcium in the blood, as witnessed in rickets and 
tuberculosis, seems to be indicated in glaucoma. 

To recapitulate the main premises I have referred to: 1. The 
existence of a sympathetic hyperexcitability in glaucoma. Contrary to 
the tendency of the few old and recent new writers to consider glaucoma 
as a disease of the sympathetic, is it not possible that the frequently 
prevailing sympathetic hyperexcitability in glaucoma is simply an end- 
result and not a cause? 2. I have pointed out the relationship between 
sympathetic hyperexcitability and calcium disturbance, which is possibly 
the paramount factor responsible for the sympathetic hyperirritability 
with its resulting consequences, namely, those of glaucoma. 


CONCLUSIONS 
1. Experimental, clinical and therapeutic evidence seems to suggest 


a calcium disturbance as a possible underlying factor in glaucoma. 


2. Calcium disturbance can be determined by accurate laboratory 


methods, such as the Clark and Collip method and the Moritz method. 

3. Clinically, calcium imbalance can be detected by the classic local 
and systemic manifestations of glaucoma. 

4. Therapeutically, by reestablishment of a calcium balance with its 
resulting improvement through the administration of calcium, para- 
thyroid and ultraviolet ray therapy or irradiated ergosterol, one might 
establish the premise of calcium disturbance as an underlying cause of 
glaucoma. 

This opens a fascinating vista into the obscure field of glaucoma, 
rich in potentialities, deserving the attention of the wide awake research 
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worker, able clinician and therapeutist. To justify the submission of 
this paper is to hope that it may prove to be an incentive for furthering 
the study of glaucoma, which might enable the medical profession to 
retrieve the unfortunate glaucomatous patients from blindness. 


ANALYSIS OF SUBMITTED DATA 


Six cases, graphically illustrated, are submitted. These cases were 
chosen at random, in order not to be partial to the theory of glaucoma 
given. A brief review of the data shows that among the patients treated 


Case l.Mrs.M.P.age 56. 
Diagnesis :Glaucoma Simplex-bilateral. 
Diabetes.Blood sugar:250 mg.verl00cc 
Tension without Pilocarpine ranging between 57 and 59. 
. with ba bad around 30. 
frephine was performed on 0.S.on 1-3-29,and on 0.D.on 1-17-29. 
Tension on 1-28-29 was 
0.D.17% 
0.8.16 
“ " 1*50-29 ” 
0.D.25 
0.8.18 
m " 2e2—29 ” 
0.D.25 (8) 0.D.25 (B) 
0.8.134 0.S.27 
> “ 286-29 " Patient was given CaCl2 Gr.5 q.i.d. 
0.D.25 (B) 
0.8.78 0.5.16 
" “ 2—11-29 " 
0.D.25 
0.3.24 
" nn 2-14-29 ” 
0.D.20 (scleral 
0.8.20 
" " 2821-29 ” 
0.D.31 
0.S.26 
4 "2-25-29 
0.D.23 
0.8.24 
= "  Ba2=-29 “ 
O42 26 
Tension on 3-68-29 was 
0.D.26 
0.8.29 
on 3-29-29 " 
0.D.24 
0.8.22 





Chart 1 


were one male and five females, whose ages ranged from 48 to 80, with 
an average age of 60. There were three cases of primary glaucoma, two 
of simple noninflammatory glaucoma and one of secondary glaucoma. 
Two of the patients had cataracts in the nonglaucomatous eye, and one 
had diabetes. The number of patients subjected to the additional cal- 
cium therapy is too small and the length of observation of these cases is 
too short to enable one to draw many conclusions. From this series 
of patients one cannot fail to gain the impression of the real value of 
calcium therapy as an adjunct in refractory cases of glaucoma in which 


miotics and surgical interventions fail to control the ocular tension. 































































Case 2-.Mrs.M.K.Age 48. 
Diagnosis:Shrunkon -fibro-capsular cataract. 
Secondary Glaucoma. 
Tension on 3<-5=23 Treatment: Dionin 2% t.i.d. 
0.D.28 (B) 0.3.32 (5) Pilocarpine 2% t.i.d. 
0.8.32 0.5.29=31, | 
" on 9=-8=238 
0.0.29 
0.5.21 
Cataract was removed on 9-27=28, 
Tension on 10=-17-28 
0.D.55 
0.S.25. 
” on 10<18=28 
0.D.40 
0.8.22 
" on 10-20-28 
0.D.54 
0.5.20 
Trephine was performed on 0.D. on 12-18-28 
Tension on 1-2-2939 was 





02 19 
" on 2—4-29 " Patient was given CaCl2 Gr.5 4 times per day.and Pilocarpine 4% 
0.D.25 
‘: on 2=8-29 " h 
0.D.38 , 
0.8.28 
“ on 2-11-29 " fF 
0.D.350 J 
0.8.20 
7 on 2-13-29 " 
0.D.54 
0.8.22 
2 on 2-15-29 
0.D.25 
a 
Chart 2 
Case 3.Mrs.C.B.Age 69. 5 
Diagnosis:Simple non-inflammatory ‘laucoma. 7 
Tension 0D.48 4 
08.21 


Trephine was performed on 0.D.on 11-20-28, 
Tension on 12-7=28 " i 
0.0.18 b. 
0.8.20 
52 on 12-10-28 

0.D.21 

0.8.24 Pilocarpine }%t.1i.d. 
7 on 12-15-28 

0.D.19 

0.8.24 . 
- on 12-16-28 

0.D.26 

0.8.27 


0.5.27 
Iridotasis was performed on 1-10-29 
Tension on 1-31-29 





0.D.25 
0.8.22 
On 24-29 tension was 0.D.25 & 0.5.20.Patient was given CaCl2 Gr 5 T.I.D. 
"21-29 " 8 mn 
"2129 " " © 220 & 2 
| " 2-19-29 * i at 
" 2926-29 " " * 19 * 19 
" 3-86-29 ” "  " 178 " 19% Only after administration of Ca did the patient's 


tension begin to respond to the other treatments (Piloc. 
and daily massage). 


Chart 3 
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Case 4,Mrs.A.Q.Age J. 
Diagnosis:Primary Glaucoma, 
Tension on 10-24-27 was Treatment:Pilocarpine (1%to 2%) every 3 hrs. 
0.D.60 
0.8.65 
9 on 10-25-27 " 
0.D.44 
0.8.62} 
Bilateral Iridotasis was performed on 10-27-27. 
Tension on 11-5-27 was 
0.D.31 
0.8.26. 
. on 11-8-27 " 
0.D.27 
0.8.31 
e on 11-15-27 
0.D.31 
0.8.34 
" on 2-4-29 " Patient was placed on CaCl2 
0.D. 
0.S 


& 


: a Se ie 
0.D. 
0.8. 





Re 


Chart 4 


Case reports. 


Case 5.Mrs.E.S.Age 80.. 
Diagnosis:0.D.Cataract. Fields full. 
0.S.Primary Glaucoma. " slightly contracted. 
On 10-23-28 tension was: Pilocarpinez® t.i.d.in 02 
0.D.29% 
0.8.31 
On 10-29-28 tension was: 
0.D.30. 
0.S.51¢ 
Cataract removed and pilocarpinediscontinued on 11-8-28, 
On 1-2%=29,tension was: 
0.8.272 
On 2—4=29 tension " V.0.D.6/6.0.S.6/22. 
0.5.27 Patient given CaCl2 Gr 5 t.i.d. 
" 2811-29 tension " 
0.8.28. CaCl2 discontinued.Patient returned 12 days later with a tension of 
* 35. "  resgumod.Tension went down to 33.Three weeks later tension was 


0.5.21. CaCl2 was taken fer another week,and discontinued until 4-15- 29, 
when tensicn rose to 45, 





Chart 5 


Case 6.\ir.S.K.Age 54. 
Diagnosis:Primary Glaucoma-dilateral. 
Tension on 2—28-29 Treatment: CaCl2 Gr 5.+.4.4. 
0.D.54 Hot packs;elimination. 
0.8.60 
Trephine was performed on 0.8. on 3-6-29, 
Tension in 0.S.,on 4-15-29 was 15-134 
" {in 0.D.ves gradually coming down from 
54 to 38 
38 to 34 
34 to 30 
On 3-19-29 a drop of Atropine(1%) was instilled into 0.D. by a nurse by mistake.Tension 
rose to 60,Eye waz trephined on 3-20-29,Cacl2 was resumed .Tension in 0.D.on 4-15-29 re- 
gistered 22, 
Chart 6 























ANGIOMA OF THE IRIS 


FIRST CASE TO BE REPORTED WITH HISTOLOGIC EXAMINATION * 


FRANK H. RODIN, M.D. 


SAN FRANCISCO 
According to Parsons,! “Angiomata of the iris are excessively rare.” 


REPORT OF CASE 


History.—B. S., a boy, aged 4, was first seen on Aug. 24, 1928, complaining of 
pain and blindness of the right eye. A year previously, the mother noticed a small 
red spot on the child’s right eye, at the edge of the iris. The mother did not 
know of any injury which could have caused that. He had had no fever, and 
there had been no loss of weight. He had received local treatment for the eye 
without any improvement. The spot gradually increased in size until it obliter- 
ated the iris and the pupil. Lately, the child complained of severe pain in that 
eye which made him cry. There had been photophobia, and the child kept his 
hand over the eye. He had been unable to see with that eye for four months. 
In the last two months, he had had two severe attacks of pain which lasted for 
twenty-four hours, during which he cried with pain and could not sleep. Both of 
these attacks followed vigorous playing. During the attacks, the white part of 
the eye appeared much redder. The last attack occurred three weeks previously. 
Since that time he had been playing, eating and sleeping normally. 

He was the first child and was born after normal labor. He had a high fever 
when 4 months old and measles when 2 years of age. He had otherwise been 
healthy. 

Examination.—The right eye was blind. The anterior chamber was full of 
fresh blood, and the iris could not be made out on account of the blood. On the 
nasal side of the eye where the iris should have been and at the iridocorneal angle 
there was a grayish membrane, about 1.5 mm. wide. The sclera around the limbus 
was slate-colored and injected. The eyeball appeared larger at the temporal and 
nasal sides, giving the appearance of bulging at the sides. The tension to the 
fingers was somewhat elevated. 

The left eye was normal. 

The roentgen report was as follows: “Region: Face, with special attention 
to the right orbit. No fractures are discovered. The roentgen ray appearance is 
normal. There is nothing in the roentgenogram to indicate neoplasm.” 

The physical examination revealed a healthy, normal child. 

The Wassermann reaction of the blood was negative. The results of the 
urinalysis were normal. The white blood cells numbered 14,000; polymorpho- 
nuclears, 55 per cent; lymphocytes, 36 per cent; large mononuclears, 9 per cent. 

Treatment—The patient was observed for one month. There was no change 
in the appearance of the eye. There were fresh hemorrhages in the anterior 
chamber. He complained a number of times during the month of a great deal 
of pain in the eye and photophobia. 


* Submitted for publication, Aug. 28, 1929. 

*From the Division of Ophthalmology, Stanford University School of 
Medicine. 

1. Parsons, J. H.: The Pathology of the Eye, London, Hodder & Stoughton, 
1904, vol. 1, pt. 1, pp. 325-326. 














680 ARCHIVES OF OPHTHALMOLOGY 


The diagnosis of a bleeding neoplasm originating in the iris was made, and 
the eye was enucleated on Sept. 26, 1928. Outside of some dermatitis of the lower 
eyelid there was an uneventful recovery. 

Examination of the Eyeball—The eyeball was sent to the Army Medical 
Museum, where it was examined by Dr. Verhoeff and Major Callender. 
Dr. Verhoeff’s report was as follows: 

Macroscopic: The eye was of a normal size. The anterior chamber was 
opaque and on section seemed to be filled with blood (fig. 1). No definite lens 
could be made out. The vitreous body was somewhat dark colored but clear. 

Histologic Report: The one section submitted showed the following (figs. 2 
and 3): The fibrous membrane on the posterior surface of the lens contained 
blood pigment and was connected with the pars plana of the ciliary body. There 
was thin neuroglia membrane extending from the retina over the posterior surface 
of this fibrous membrane. There were also delicate neuroglia membranes or 
strands extending into the vitreous body from this neuroglia membrane. The 

















Fig. 1.—Section through the anterior segment of the eyeball. 


lens substance was full of very fine vacuoles. There were marked proliferations 
of the lens capsular epithelium at the equator, forming new tissues here of an 
unusual character. There was necrosis of the iris and ectropion uveae on the 
other side. There was an old hemorrhage into the anterior and posterior chambers. 
The blood had been undergoing organization by cells and capillaries from the iris 
and ciliary body. A large nodule of actively proliferating vessels was seen arising 
from the anterior surface of the iris. This nodule resembled an angiosarcoma. 
Hematogenous pigmentation of the cornea was present. There was a slight 
papilledema. There were capillaries proliferating from the disk. Neuroglia 
membranes or strands extended from the retina far into the vitreous body. The 
vitreous body was infiltrated with serum. 


Major G. R. Callender, registrar of the Ophthalmic Section of the Army 
Medical Museum, added the following note: “The nodule projecting from the 
anterior surface of the iris is in fact an angioma. Though very cellular, it is 
probably not malignant. Histologically, it is a vascular nevus involving the iris 
and ciliary body and extending behind the iris and to the lens. Such a diagnosis 
explains the history satisfactorily.” 
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The section was seen by Dr. Ophiils, professor of pathology, Stanford Univer- 
sity School of Medicine, who agreed with the diagnosis. 

The history of the spot on the iris, the bleeding in the anterior chamber and 
the histologic observations justify the diagnosis of angioma of the iris. 


CASES REPORTED IN THE LITERATURE 
Mooren ° reported the following case: 


Case 1—A Dutch merchant, who was seen on April 21, 1858, had a 
tumor attached to the outer part of the iris of the right eye; this swelling was 





Fig. 2.—Section showing the angioma of the iris; 50. 


of at least one year’s duration. The tumor was of the size and appearance of a 
blackberry, extended into the pupillary area, touched the posterior surface of the 
cornea, and was covered with enlarged vessels. 

The vision and the backgrounds were normal. At each brisk bending forward 
of the head, the whole anterior chamber would become filled with red blood, 
which would reduce the vision to quantitative perception of light. This blood 
after a minute and a half always cleared up. An operation was not permitted. 


2. Mooren, A.: Ophthalmiatrische Beobachtungen, Berlin, A. Hirschwald, 
1867, p. 125. 
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Four years later, the tumor had diminished to one third of its former size, 
and the bleeding had not occurred for a year. The tumor became grayish 
yellow, and there had been considerable disturbance of sight, diminution in the 
field of vision and slight displacement of the vessels in the papilla with secondary 
glaucoma. A few months later, when the eye became blind and a severe ciliary 
neuralgia had set in, an iridectomy was done, and the tumor was removed. 
Unfortunately, the tumor removed by the operation was lost. 

Later, sympathetic iridocylitis set up in the second eye. This was cured by an 
iridectomy. 


Clinically, the peculiar features of this case evidently resulted from 
the preponderance of blood vessels in the tumor. 














Fig. 3—Section showing the angioma of the iris; < 200. 


De Wecker,* also Hirschberg and Steinheim,* looked on this case as 
a simple granuloma. 

Schelske,® under the heading of ‘“Teleangiectasien,’ described the 
following case: 


Case 2.—A patient who came for treatment showed the following on examina- 
tion: There was a reddish-yellow growth in the lower part of the iris near the 


3. De Wecker, L.: Die Erkrankungen des Uvealtractus und des Glaskérpers, 
in Graefe and Saemisch: Handbuch der Gesammtem Augenheilkunde, Leipzig, 
W. Engelmann, 1876, vol. 4, pt. 2, pp. 550-552. 

4. Hirschberg, J., and Steinheim: Ueber die Granulationsgeschwulst der 
Iris, Arch. f. Augen- u. Ohrenh. 1:147, 1870. 

5. Schelske, R.: Lehrbuch der Augenheilkunde, Berlin, A. Hirschwald, 1870, 


p. 84. 
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ciliary body and growing through the parenchyma (fig. 4). This growth was 
covered by extensive tortuous capillaries. From time to time there occurred 
ruptures of these delicate capillaries with hemorrhages into the anterior chamber. 
These hemorrhages were absorbed in a few days. The lower part of the pupil 
was in the shape of a line, had a narrow layer of pigment and did not take part 
in the normal movements of the rest of the iris. The swelling did not seem to 
grow, but if it did, it grew slowly. 


De Wecker,* also Hirschberg and Steinheim,* considered this a case 
of simple granuloma, as they did the case reported by Mooren. 


, 


Schirmer,® under the heading of “Cavernoser Tumor,” described the 


following case: 

Case 3.—Following a wound a small, partly transparent swelling appeared on 
the iris. This swelling, almost as large as a pea, was situated in the lower part 
of the anterior chamber and seemed to reach up to the cornea. The swelling was 
gelatinous, whitish yellow, covered with capillaries and speckled with hemor- 
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Fig. 4 (Schelske’s case).—Growth in the lower part of the iris near the ciliary 
body. 


rhagic spots. The swelling was removed by iridectomy and was diagnosed as 
cavernous angioma. 


De Wecker * looked on it as a swelling formed by granulation tissue. 
According to De Wecker, the texture of the iris that has been laid 
bare to some extent may granulate, and considerable swelling may be 
formed by the granulations. Such a swelling lasting for several months 
may give the impression of a true neoplasm of malignant nature. 

Wolfe’s * case is of such clinical interest that I am quoting him in 


full: 


Case 4.—Heteroplasies of the iris ars comparatively rare. The tumor which 
forms the subject of this communication is very rare indeed. Professor 


6. Schirmer: Greifswalder medizinische Beitrage, iii; quoted by De Wecker 
(footnote 3). 

7. Wolfe, J. R.: On a Bleeding Tumour of the Iris, M. Times & Gaz. 
1:504 (May 8) 1880. 
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Hirschberg says it is only the second on record, the first being a case published 
by himself in the Centralblatt. He calls the tumor “Granulationsgeschwulst.” 

Mr. C., aged 62 years, merchant, consulted me in May, 1879, for an eye 
affection of forty years’ standing. He had always enjoyed good health, until one 
cold winter day he put on thin boots, got his feet wet, and was attacked by severe 
influenza, complicated with inflammation of the eyes; since that period he has 
suffered from dimness of vision. His hearing was also affected at the same time; 
it first became morbidly acute, then dull, and he is now deaf. He has had no 
rheumatism or exanthematous disease, and there is nothing remarkable in the 
family history. 

His left eye shows diffused corneal opacity from old keratitis; the pupil is 
not dilatable by mydriatics, on account of a false membrane in front of it, which 
is not intact, but presents a fenestrated appearance. On the cornea of the right 
eye there is a thin nebula; the pupil is irregularly dilatable, a tumor being 
situated upon the iris, from the circular fibres down to the ciliary border, and 
encroaching upon the membrane of Descemet. When a pencil of light is directed 
upon it, it seems to have its attachment both to the iris and the cornea. It is 
lobulated, of a dark raspberry color, and dips deeply backwards into the ciliary 
circle, in which region opacity of the lens has already commenced. 





Fig. 5 (Wolfe’s case)—Shape and position of the tumor. The large subcon- 
junctival vessels proceeding to it should be noted. 


Figure 5 gives the exact shape and position of the tumor; it shows also large 
subconjunctival vessels proceeding to it. 

The peculiar characteristic of this tumor is that, at intervals of from four to 
six weeks, it bleeds and fills the anterior chamber. Vision is obscured for a week 
or ten days, when the blood is absorbed, and sight reestablished. 

When it was explained that, from the situation and attachments of the tumor, 
any attempt at removal was sure to give rise to profuse hemorrhage and other 
complications, and also that, at no distant period, the opacity of the lens would 
become complete, requiring extraction, the patient preferred to do without sur- 
gical interference in the meantime, especially as he derived considerable benefit 
from the application of atropine. But in the middle of October he presented 
himself with a quantity of blood in the anterior chamber, so profuse as to fill it up 
and push the iris backwards. In this predicament, I recommended a paracentesis 
to remove the blood. I introduced a speculum and fixed the eyeball with forceps 
at the upper vertical meridian, and with a broad needle pierced the corneal circum- 
ference at the lower margin. The quantity of blood which issued was alarming; 


8. Wolfe is wrong. This was published in the Archiv fiir Augen- und 
Ohrenheilkunde (footnote 4) as a case of granulation tumor. 
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and no sooner was the anterior chamber cleared than there was another gush, 
and we had to do with a succession of these. We were, however, unremitting in 
our pumping process, until at last the flow of blood seemed to be exhausted, and 
the aqueous humor was only thinly colored. Four days later, the anterior chamber 
cleared up entirely, and since then (now nearly seven months ago) there has 
been no recurrence of bleeding. The tumor is now less in size, and the broad 
base has gradually disappeared. 

Berry ® stated : 

CAsE 5.—Lipomata, angiomata, and other varieties of tumors are only of the 
most rarity. I have met with one case of nevus, not only of the iris, but of a 
persistent pupillary membrane at the same time. 


-arsons,' and Brailey and Stephenson,'® mentioned Berry’s case in 
their classifications of the vascular tumors of the iris. Just why they 











J 





Fig. 6 (Ray's case) —Growth on the upper inner portion of the iris, filling 
the iridocorneal angle. 


do that I do not know, as there is no evidence that Berry considered 
his case an angioma. 

Ray '' reported the following case (fig. 6): 

CasE 6.—A woman, aged 39, was seen in 1900, complaining of pain and 
dimness of vision in the left eye. When 5 years of age, she had an attack of 


erysipelas of the face, which affected the left eye, a peculiar dark spot making its 


9. Berry, G. A.: Diseases of the Eye, ed. 2, Philadelphia, Lea Brothers & 
Company, 1893, p. 267. 

10. Brailey, W. A., and Stephenson, S.: Diseases of the Iris and the Ciliary 
3ody, in Norris and Oliver: System of Diseases of the Eye, Philadelphia, J. B. 
Lippincott Company, 1898, vol. 3, p. 326. 

11. Ray, J. M.; Amos, A. R., and Alt, A.: Two Cases of Vascular Nevus 
of the Iris, Am. J. Ophth. 17:353 (Dec.) 1900. 
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appearance, but the sight remained good. The spot showed no change until four 
or five years later, when it began to enlarge and become more noticeable. Soon 
after, the eye had become weak and watery, and when used much a dull heavy 
pain would be felt in the eye extending to the brow. For the last two years, this 
discomfort had increased, and the sight had become more blurred. In the last 
three weeks, the pain had become severe, the sight was worse, and the lid had 
begun to drop. 

Examination revealed a drooping of the eyelid and some conjunctival injection, 
especially along the upper sclerocorneal margin. On the upper inner portion of the 
iris was seen a brownish mass about the size of a coffee bean. It filled the 
iridocorneal angle, pressed firmly against the back surface of the cornea and 
extended downward, apparently in the substance of the iris, to near the margin of 
the pupil. It did not involve the latter, but hung over and encroached on the 
pupillary space, covering about one third of its upper inner area. On the nasal 
side, the growth seemed deeply incorporated in the iris tissue; its temporal border 
seemed to overhang the iris like a sac. At its periphery only was it in contact 
with the cornea. It was of a dark-brownish color, this color gradually fading to 
the apex of the growth, which overhung the pupillary area. Where it was not in 
contact with the cornea, the surface of the growth appeared roughened like a 
berry, and its edges were uneven and ragged. The remaining portion of the iris 
seemed normal. The vision was 20/70; that of the right eye 20/20. 

As the pain in the eye continued and as there was an increase in the circum- 
corneal injection, the eye was enucleated. 


Amos" reported the following case: 
} 


Case 7.—A boy, aged 11, on examination showed an ovoid, dark-colored, 
slightly mottled mass which filled the greater part of the nasal half of the 
anterior chamber of the left eye. It was first observed when he was 2 or 3 years 
of age. The tumor appeared to start from the root of the iris, which it displaced a 
trifle backward. There seemed to be a slight opacity of the cornea at one point 
overlying the tumor. There was no ocular injection, although when the tumor 
began to grow, the eye was red and painful for a period of six weeks. The 
tension was normal. The pupil was circular and reacted to light and in accommoda- 
tion. The vision was entirely destroyed in the nasal half of the field; the temporal 
half was normal; central vision was 20/80. The fundus showed no lesion. There 
was no evidence of metastatic extension beyond the anterior chamber. There was, 
also, no family history of malignant disease. The perfect mobility of the pupil 
and the choked appearance of the angle of the anterior chamber seemed to show 
that the tumor had its origin at the root of the iris. In the fear of an extension 
into the ciliary body, the eye was enucleated. 

The eyes enucleated by Ray and Amos were examined by Alt.” Ray’s case had 
the appearance of a solid tumor, which on the peripheral side filled the iris angle, 
and on the axial side reached beyond the pupillary margin of the iris into the 
pupillary area. The frontal surface of the tumor was nodular. Its posterior 
surface was in firm connection with the anterior surface of the ciliary body. The 
tumor in growing forward had become firmly attached to the compressed fibers of 
the ligamentum pectinatum and to Descemet’s membrane for some distance. 

The posterior surface of the tumor involved the anterior parts of the iris and 
was darkly pigmented. The tissue of the growth itself was, in the main, made up 
of spindle cells which, by intervening fibrous connective tissue, were arranged in 
strands and bundles which contained here and there large and smaller pigment 
accumulations. There were present many small and large cavities, which were 
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enclosed between spindle cells in such a manner that sections of the growth viewed 
histologically appeared like a sieve. These cavities were mostly round or oval, 
sometimes slitlike. A great many of them had an unbroken endothelial lining; in 
others only a part of their walls was covered with endothelium. Most of 
the cavities were empty; few contained cellular elements. There were also a few, 
and some rather large, cavities which contained blood, but they had no distinct 
blood vessel walls and were probably of a similar if not of the same character as 
the empty cavities. Direct communications between the different cavities Alt was 
unable to find. 

Amos’ case showed a similar tumor filling the iris angle completely and adher- 
ing to the compressed fibers of the ligamentum pectinatum and to Descemet’s 
membrane in front of it. Then its anterior surface receded from the cornea and 
bent inward over part of the pupillary area. Posteriorly, a narrow strip of iris 
tissue was still visible and formed a base for the tumor, exactly as in Ray’s case. 

The histologic section viewed with low power showed that the portion of the 
growth which lay in the iris angle was more solid, while the parts removed from 
this locality were formed by a network of tissue enclosing large cavities. In this 
tumor, the cavities were much larger and not so numerous as in Ray’s case. 

On examination with high power, it became apparent that.this tumor was 
attached firmly only to the iris angle and to the iris tissue in its immediate 
vicinity, leaving the rest of the iris free, and to Descemet’s membrane. In the iris 
angle, as in Ray’s case, the tumor reached backward to the ciliary body and to 
the anterior surface of the ciliary muscle, which, however, it invaded ‘for but a 
small distance. 

The part filling the iris angle was almost solid, except for a large number of 
blood vessels. The remainder of the tumor virtually consisted of large, round, oval 
and slitlike cavities separated from each other by narrow strips of tissue. The 
solid part of the tumor consisted of closely packed pigmented cells held together 
by a small amount of fibrous tissue. The trabeculae separating the cavities also 
consisted of spindle cells and were covered on their surfaces toward the cavities 
by unmistakable endothelium. The cells of the latter appeared in the section 
either spindle shaped or more round and oval. In places there had been a local 
cell proliferation into the adjoining cavity. 


Alt made the diagnosis of capillary angioma for Ray’s case and 
cavernous angioma for Amos’ case on the following grounds: Alt 
believed that in Ray’s case, if the statement of the patient is true that 
the spot on the iris had started to grow only four or five years before 
enucleation, this is a long time for a sarcomatous growth to reach no 
larger dimensions than it had reached when the eye was enucleated, 
even though sarcoma of the iris is usually of slow growth. In Amos’ 
case, the dark spot in the iris had been observed when the patient was 
2 or 3 years old, and when the eye was enucleated the patient was 
11 years old. This was too long for a sarcomatous growth to have 
obtained only such comparatively small size. 

In the second place, according to Alt, the histologic changes, in 
spite of the more solid spindle cell growths which filled the iris angle, 
did not point to malignant formations, as there were in one case no 
inflammation and infiltration whatever in the periphery of the tumor 
and the adjacent tissue, and in the other case the cell infiltration of 
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the iris and ciliary body was so slight that it could not be regarded as 
the infiltration zone characteristic of a malignant growth. 

It is questionable whether the diagnosis of angioma, as made by 
Alt, can be accepted in these cases. The slow growth of the tumors 
does not rule out sarcoma. The tumors were solid masses made up 
mostly of spindle cells. According to Parsons:'* “Sarcomas of the 
iris in most cases grow for months or even years without causing 
vascular injection of the eye or interfering with the mobility of the 
iris. They grow more quickly in the later stages. They are frequently 
nodular and are always vascular. The cells are nearly always spindle- 
shaped or round, lying in a fine connective tissue stroma. The spindle- 
shaped cells vary greatly in size and in the amount of pigment.” 

According to Collins and Mayou:’* “The ciliary body and the 
ligamentum pectinatum become invaded early in the disease.” 





Fig. 7 (Honig’s case).—Swelling on the upper quadrant at the margin of the 
pupil. This swelling consists of three parts; the two smaller parts project over 
the margin of the pupil. 


The cases of Ray and Amos presented solid masses made up mostly 
of spindle-shaped cells, and the tumor in each case invaded the liga- 
mentum pectinatum and the ciliary body. The cavities seen by Alt are 
probably the vascular cavities which are present in sarcomas, as the 
sarcomas of the iris are always vascular. 

These cases in all probability were sarcomas. Parsons ' stated that 
these tumors examined by Alt, “may have been spindle-celled sarcoma.” 

Claiming that “a real iris angioma had not been described yet,” 
Honig ** reported the following case: 

Case 8.—He observed for two months a man, aged 47, who had an angioma 
simplex of the iris, which seemed to have a slow, progressive growth (fig. 7). 


12. Parsons (footnote 1, pp. 326-328). 

13. Collins, E. T., and Mayou, M. S.: Pathology and Bacteriology of the Eye, 
ed. 2, Philadelphia, P. Blakiston’s Son & Company, 1925, p. 188. 

14. Honig, A.: Haemangioma simplex iridis ad marginem pupillae, Centralbl. 
f. prak. Augenh, 36:229 (July) 1912. 
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The patient came in for a consultation on account of presbyopia. Examination 
revealed an opacity of the cornea, due to an old keratitis. The vision was 5/50. 
When the iris was examined with an ordinary loupe, a red swelling was seen on 
the upper quadrant at the margin of the pupil. This swelling projected from the 
plane of the iris and passed over the edge of the iris into the pupillary area. The 
swelling was 10 mm. long, 5 mm. wide, and 2 mm. higher than the plane of 
the iris. 

With a Zeiss-Czapsky corneal microscope, the swelling was seen to consist of 
three parts, which were connected with one another and with the radial folds of 
the iris. The largest part was spherical, the other two were oval and lay close 
to the edge of the pupil, partly projecting over the margin of the pupil. The 
swelling was transparent and had smooth walls. The three parts of the swelling 
looked like currants. 

Honig held that the content of the swelling was blood and diagnosed the case 
as hemangioma caused by an enormous extension of the capillaries of the arteries 
which are embedded in the stroma of the iris. 


Bleisch *° reported the following case: 


CasE 9.—A patient, aged 67, had a tumor of the iris. The tumor sat broadly 
on the lower part of the iris and extended into the anterior chamber, in the pupil- 
lary area. It consisted of tortuous capillaries and between them was a whitish 
underlying texture. This condition had been stationary for ten years. 

Bleisch diagnosed this tumor as angioma of the iris. 


COMMENT 

Nine cases of angioma of the iris are reported in the literature. 
Cases 1 and 2, the cases of Mooren and Schelske, were simple granu- 
lomas. Case 3, Schirmer’s case, was a swelling formed by granulation 
tissue, following a trauma. Case 4, Wolfe’s case, clinically considered, 
might have been an angioma of the iris. In case 5, Berry’s case, there 
was no evidence that it was angioma. Cases 6 and 7, which were 
examined by Alt, were no doubt spindle cell sarcomas. Cases 8 and 9, 
of Honig and Bleisch, were clinically diagnosed as angioma of the 
iris. Reviewing the nine cases reported, only three cases, those of 
Wolfe, Honig and Bleisch, may be considered clinically as angioma 
of the iris. 

In the case that I report there was a spot on the iris. when the 
child was 3 years old and constant bleeding from the iris for a year ; 
histologic examination showed a large nodule of vessels arising from 
the anterior surface of the iris. The diagnosis of angioma of the iris 
explains the history and the histologic changes. 


SUMMARY 


A boy, aged 4, complained of pain and blindness of the right eye. 
When the child was 3 years old, a spot was noticed on the iris, which 


15. Bleisch: Fall von Angioma iridis, Klin. Monatsbl. f. Augenh, 66:926, 1921. 
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bled and continued to bleed. The eye was enucleated on account of the 
pain and blindness. Histologic examination showed a large nodule of 
vessels arising from the anterior surface of the iris. The diagnosis 
of angioma of the iris was made. 

A review of the literature showed that nine cases of angioma of 
the iris had been reported. Of these cases, three may be considered 
angioma of the iris from the clinical observations, while the other six 
were simple granulomas, granulation tissue and spindle cell sarcomas. 

The case here reported is probably the first case of angioma of the 
iris to be recorded with histologic observations. 


490 Post Street. 























AKINESIA DURING EXTRACTION OF CATARACT * 





LIEUT.-COL. R. E. WRIGHT, M.D, C.LE., IMS. 
Superintendent, Government Ophthalmic Hospital 


MADRAS, INDIA 


Since the conception of blocking the main trunk of the seventh 
nerve, which was under investigation in this clinic in 1921, resolved 
itself into the practical form described in 1926,’ it has been carried 
out here as a routine measure in hundreds of cases. The method 
employed was efficient, quickly and easily performed, once the technic 
was mastered, and the rate of failure was small. It had decided advan- 
tages over circumorbital infiltration, but was not sufficiently simple 
to command adoption by those who infrequently perform operations 
for cataract, which was one of the original objects in devising it. For- 
tunately, O’Brien * has been able to improve on the method, and it was 
gratifying to see his description of how in an almost fool-proof manner, 
akinesia may be secured. His technic is simple and egfective, and 
places within the reach of any operator a quick and reliable method 
of temporarily paralyzing the temporofacial division of the facial nerve, 
which is just what is required. It might seem almost superfluous for 
me to draw attention to his recent description, but it often happens that 
a valuable practical procedure which appears in current literature, is 
regarded by the majority of readers as a matter of passing interest, 
unless it is not only endorsed, but emphasized. To my mind the method 
of obtaining akinesis which O’Brien has described is the best so far 
devised, and ought to be freely used by operating ophthalmologists, not 
only in the operation for cataract but also in other operative procedures 
on the eye in which it is to the patient’s advantage to throw the circum- 
orbital musculature out of action. Prima facie, it would appear that 
this is always the case in work on cataractous eyes, and any method 
that offers the patient a better chance cannot be neglected by surgeons 
who desire to get the best results. It is undoubtedly a technic which 
ophthalmic surgeons are hardly justified in allowing to pass without a 
trial. Akinesia has done much to improve the work on cataractous 
eyes in this clinic during the past few years, and our recent experience 
of O’Brien’s technic has detefmined its adoption as the routine pro- 
cedure in preference to our older methods. 





* Submitted for publication, Sept. 30, 1929. 

1. Wright, R. E.: Arch. Ophth. 55:555 (Nov.) 1926. 

2. O’Brien, C. S.: Akinesis During Cataract Extraction, Arch. Ophth. 1:447 
(April) 1929. 
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REGENERATION OF THE CORNEA * 


CHARLES WILBUR RUCKER, M.D. 
MINNEAPOLIS 


A considerable number of persons are blind because they have dense 
scar tissue over the surface of the cornea, the result, usually, of injuries 
or infected ulcers. In eyes otherwise normal, useful vision can be 
secured if this scar can be removed and replaced by transparent corneal 
tissue. ° 

The work described in this thesis was undertaken in order to study 
the regeneration of the cornea after excision of part of it, in the hope 
of learning something of the factors that determine whether newly 
formed corneal tissue shall be clear or opaque. For reports of previous 
work on this problem, and for a bibliography, the reader is referred 
especially to Wiener,’ von Hippel,” Salzer * and Wolfrum and Boehmig.‘ 

In this study the experimental material consisted of the eyes of 
fifty rabbits. Three series of experiments were undertaken. Ether 
anesthesia was used. Only one eye of each animal was used for experi- 
mentation; the other served as a control. Apparently none of the 
animals developed photophobia from the operations, and the only 
animals that seemed to be uncomfortable were those that died within 
a few days of an intercurrent infection from Bacillus bronchosepticus. 


EXPERIMENTAL WORK 


In the first series, a circular incision was made into the cornea from 
1 to 2 mm. within the limbus through from one-half to three-fourths the 


* Submitted for publication, Sept. 30, 1929. 

* Abstract of thesis submitted to the Faculty of the Graduate School of the 
University of Minnesota in partial fulfilment of the requirements for the degree 
of Master of Science in Ophthalmology, 1929. The work was done in the Section 
on Ophthalmology, the Mayo Clinic, and in the Division of Experimental Surgery 
and Pathology, the Mayo Foundation, while a- fellow in the Mayo Foundation, 
Rochester, Minn. 

1. Wiener, M.: Regeneration of the Cornea, J. A. M. A. 53:762 (Sept. 4) 
1909; Surgical Removal of Corneal Opacities, Contrib. Ophth. Soc. Menasha, 
Wisconsin, 1926, p. 193. 

2. Von Hippel, E.: Wundheilung und Regeneration der Hornhaut, in Hand- 
buch der speziellen pathologischen Anatomie und Histologie, Berlin, Julius 
Springer, 1928, vol. 11, part 1, p. 261. 

3. Salzer, F.: Die Abstammung der Keratoblasten bei der Regeneration der 
Hornhaut, Miinchen. med. Wchnschr. 61:1503, 1914. 

4. Wolfrum and Boehmig: Zum Problem der Hornhautregeneration, Arch. 
f. Ophth. 104:175, 1921; Zum Problem der Hornhautregeneration nebst Bermer- 
kungen iiber den Keratokonus, ibid. 105:708, 1921. 
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thickness of the cornea. The disk thus outlined was peeled off with the 
aid of a cornea knife and iris forceps. Preoperative preparation con- 
sisted in washing the conjunctival sac with a 1: 3,000 solution of 
mercuric chloride and physiologic solution of sodium chloride. The 
animals were returned to their cages with nothing further done to them 
and were observed at intervals of from one to two days. 

Nineteen of the thirty-two rabbits used in the first series were dis- 
carded, either because they died of intercurrent infection or because of 
the occurrence of panophthalmitis. The thirteen others were observed 
at least every day or two for the amount of inflammatory reaction, the 
appearance of the cornea and the area of the cornea that stained with 

















Fig. 1—Edge of wound in the cornea twenty-four hours after operation; 
normal cornea at the left; epithelium has grown out 1.2 mm. (X 150). 


fluorescein. The inflammatory reaction was rather mild, except in the 
eyes which became infected; it disappeared when the cornea became 
covered with epithelium. The day after the operation the cornea had 
a stippled appearance and within another day or two its center became 
clouded, whereas during the following few weeks it partly regained its 
transparency. The changes in the appearance of the cornea after it 
had been peeled have been carefully described by Wiener.® 

With the aid of 1 per cent solution of fluorescein the rate of regen- 
eration of the epithelium was studied. After twenty-four hours it had 


5. Wiener (footnote 1, first reference). 
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grown out about 1 mm., and by the end of a week had usually covered 
the cornea. In no case, however, did the cornea remain covered with 
this new epithelium, for within a few days it always broke down, some- 
times at the center and sometimes nearer the periphery. These ulcers 
were usually about 1 mm. in diameter and healed readily, except when 
they became infected. That they recurred every few days for several 
weeks in most of the rabbits testified to the fragility of the new 
epithelium. Figure 1 explains the reason for it; the corneal surface 
is irregular and the epithelial cells seem to be attempting to smooth 
it over by filling in the depressions and thinning themselves out over 
the prominences ; at the prominences the layer is only one or two cells 
thick and hence must be extremely delicate. Figure 2 shows that at some 
time within fifty days the surface of the corneal stroma has become 





Fig. 2—Section of cornea fifty days after the superficial half had been peeled 
off; the epithelium appeafs normal; the surface of the stroma is fairly smooth 


(xX 150). 


fairly smooth and the epithelium has assumed the characteristics of 
normal cornea, shown for comparison in figure 3. 

The early regeneration of the epithelium is depicted in figures 1, 4 
and 5. Figure 4 shows that at six hours the epithelium near the’ 
margin of the defect had thinned from a normal thickness of four or 
five cells to a layer only two cells thick, and that it had formed a knob 
over the margin of the wound. It gives the impression that new cells 
had not formed, but rather that cells of the adjacent epithelium had 
extended out to cover the exposed corneal stroma. Hartwell ® showed 
that in the skin such a movement takes place, and that the cells partici- 


6. Hartwell, S. H.: Surgical Wounds in Human Beings; a Histologic Study 
of Healing with Practical Applications: I. Epithelial Healing, Arch. Surg. 
19:835 (Nov.) 1929. 
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pating in it are prickle cells. Figure 5 shows the advancing knob of 
epithelial cells and the thinned layer left in its train. Under higher mag- 
nification this layer is seen to be resolved into two strata, one of 
moderately flattened cells and the other more superficial and composed 
of cells of the pavement type. Figure 1 shows the epithelium to have 
grown out 1.2 mm. in twenty-four hours. In this case there was not a 
knob of the cells at the advancing margin. For a distance of 0.5 mm. 
from the incision back toward the limbus the epithelium had thinned to 
one or two layers of flattened cells. 
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Fig. 3.—Section of the normal cornea of a rabbit. 


That the corneal stroma is partly regenerated seems to be proved 
by the smoothing over of its surface, but that its growth must be slow 
is shown in figure 6. Eighty days previously about two thirds of the 
cornea had been peeled off. “That remaining is a little more than half 
the thickness of the cornea in figure 3, which is normal. The experi- 
ments were too few and the time over which they were carried out 
was too short to permit estimation from them of the average rate of 
regeneration of the corneal stroma. 

In the second series, in addition to the procedure used in the first, 
the margins of the lids were scarified and the lids sewed together 
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Fig. 4—Edge of wound six hours after the cornea was peeled off; the line 
a of incision is at the right; the epithelium has thinned to a layer two cells deep, 
| and has extended over the margin of the wound (x 350). 
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after the cornea had been peeled off, in the hope of protecting the 
exposed corneal stroma tissue from infection while the epithelium was 
growing over it. Eleven rabbits were used in this series of experiments. 
This procedure did not aid the healing process. The first few days the 
epithelium grew at the same rate as in the eyes over which the lids 
were not closed, and every one of the eyes which was kept closed 
for longer than five days became badly infected. 

Seven rabbits were used in the third series. After the cornea had 
been peeled off, the bulbar conjunctiva was incised close to the limbus 
and was undermined for a distance of from 5 to 10 mm. With a purse- 
string suture the conjunctiva was brought forward over the cornea, and 
fastened there in the hope that the epithelium might grow out to cover 
the cornea before the subconjunctival tissue became adherent to it. As 

















Fig. 6.—Section of the cornea eighty days after the superficial half -had been 
peeled off. 


was to be expected, however, the reverse happened, for the epithelium 
had barely begun to push its way forward before it met dense adhesions. 


SUMMARY 


After excision of the anterior half of the cornea of the rabbit, there 
was regeneration of the lost tissue. 

The epithelium from the periphery of the wound grew over the 
remaining corneal tissue, completely covering it by the end of the first 
week. This new epithelium was composed of two layers of flattened 
cells, the more superficial being the flatter of the two. During the 
following few weeks, the epithelium thickened and assumed the appear- 
ance of the epithelium of the normal cornea, being then composed of 
a basal layer of short columnar cells on which were three or four layers 
of flattened cells, the most superficial being of pavement type. During 











SP OS a Te 








698 ARCHIVES OF OPHTHALMOLOGY 


the first few weeks the epithelium was fragile, and small ulcers were 
prone to occur in it. 

Corneal stroma regenerated, although it was difficult to decide when 
it began. Its rate of regeneration will have to be determined by more 
exact methods than were employed in this experiment. 

Closing the lids after peeling the cornea did not aid the healing 
process, and disposed to infection. 

Covering the peeled cornea with a flap of conjunctiva destroyed 
the possibility of maintaining its transparency, as the subconjunctival 
connective tissue became adherent to the corneal parenchyma before the 
epithelium could grow out between the two. 























ANIRIDIA OCCURRING 





IN THREE GENERATIONS * 
LEO J. CROLL, M.D. 


DETROIT 


Aniridia is a congenital absence of the iris. Complete aniridia is 
more often apparent than real, for if sections are made through an 
eye that appears to possess no iris, apron-like vestiges of iris tissue will 
usually be found projecting a short distance from the ciliary attach- 
ment of the root of the iris. They are feebly expressed and are so 
rudimentary that the most careful macroscopic examination will usually 
fail to reveal the presence of vestiges of iris. 

The most common embryologic defects of the eye are those of the 
iris and the pupil. The iris does not begin to grow until after the 
lens is ensheathed with the hyaloid vascular membrane, at which time 
it is in contact with the forming cornea. The edge of the secondary 
optic vesicle must now force itself between the fibrovascular sheath 
and the lens. The branches of the ciliary vessels which anastomose 
with the branches of the hyaloid to form the anterior vascular sheath 
of the lens afford a certain resistance to the ingrowing edge of the 
optic cup to form the iris, and it is interesting to note that the atrophy 
and resorption of these blood vessels are timed with the advance of 
the iris-forming cells. 

If there are adhesions between the cornea and the lens or between 
the edge of the posterior vascular sheath and the periphery of the 
cornea, there would be offered a resistance to the development of the 
iris at such places. 

The most commonly accepted theory is that of Manz, who believed 
that the lens remained abnormally long in contact with the cornea so 
that the growth inward of the iris was mechanically impossible. 

The influence of heredity is seen in this abnormality more than in 
any other ocular malformation. Guthier* found ten cases in four 
generations. Galizowski* found thirty-one cases in three generations. 
DeBeck * found seven cases of aniridia and two of coloboma in three 
generations. 

Coincident anomalies are the rule, affecting especially the cornea 
and the lens. Collins * and Mayou stated that predisposition to chronic 


* Submitted for publication, Sept. 29, 1929. 

* From the Service of Dr. H. Waugh at the Brooklyn Eye and Ear Hospital. 
1. Guthier: American Encyclopedia of Ophthalmology, vol. 1. 

2. Galizowski: Rec. d’ophth., 1880. 

3. DeBeck: Tr. Am. Ophth. Soc., 1894. 

4. Collins, Treacher: Ophth. Rev., 1891, vol. 10. 
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glaucoma noticed in cases of aniridia is due to the fact that the angle 
of the anterior chamber appears imperfectly opened because of adhesions 
stretching between the rudimentary iris and the cornea. 

Clinically, the characteristic appearance is a large black pupil occupy- 
ing the whole area of the cornea, although it is usually somewhat less 
black than in its normal state. The patient usually suffers from a 
high degree of amblyopia and photophobia. Parsons ° stated that they 
have a frowning expression or a “squinty habit,” which is due to a desire 
to clear the circles of diffusion on the retina and thus increase their 
visual acuity. 

REPORT OF A CASE 

The following case report is from the service of Dr. H. Waugh at 

the Brooklyn Eye and Ear Hospital. 


2 queex eves. 





5 


20/100 20/100 20/200 20/200 2 Visual acuity 


Diagram of case presented. The circles indicate females, and the rectangles, 
males. The black areas denote thé persons with aniridia. 


The patient came to the clinic complaining of poor vision. She apparently had 
a complete absence of the iris. 

Vision in the right eye was 5/200 and in the left 5/200; there was no improve- 
ment with glasses. 

She could not recall her grandparents. Her father apparently had good vision. 
Since birth, her mother had had poor vision, queer eyes and cataracts. The 
patient’s mother had three brothers; all had queer eyes and poor vision. A phy- 
sician told them that they were all born with peculiar eyes. These people were 
examined at their home, as the patient could not manage to bring the family to 
the clinic. 

The patient had two sisters and no brothers. Alice, a sister, aged 17 years, 
had bilateral aniridia; vision in the right eye was 20/100 and in the left, 20/100; 
glasses did not improve the vision. She worked in a laundry and got along fairly 
well. Margaret, the other sister, aged 22, had bilateral aniridia; she did not 
live in the city, so could not be examined. Her sister stated that she had peculiar 


5. Parsons: Diseases of the Eye, Philadelphia, P. Blakiston’s Son & Com- 
pany, 1918. 
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eyes and poor vision. The patient’s husband, aged 42, an Italian, had normal 
vision, and no abnormalities were noticed about his eyes. All the members of his 
family had normal eyes as far as he could remember. 


The patient had five children. Frank, aged 10 years, had bilateral aniridia ; 
he was backward in school and was in a sight conversation class. He would fall 
and trip over things and had to have a guide to take him to school. Vision in 
the right eye was 20/100 and in the left eye, 20/100. George, aged 8 years, had 
bilateral aniridia. Like his brother, he was in a sight conversation class and had 
to have a guide to take him to school. Vision in the right eye was 20/200 and 
in the left eye, 20/200. John, aged 6 years, had bilateral aniridia. He did not 
go to school. Vision in the right eye was 20/200 and in the left eye, 20/200. 
Stella, aged 3 years, had bilateral aniridia, but apparently got along very well. 
Atilla, a boy, aged 5 months, showed no abnormalities about the eyes. This is 
the only child of the five who has a normal iris. 


I have examined six patients with aniridia in two generations. 
I was not able to see another patient with aniridia because the woman 
was not in New York. She is planning to visit New York this 
Christmas, and I have arranged to see her. 

I have found eleven cases of aniridia in three generations. Six of 
these patients were presented before and examined by the Brooklyn 
Ophthalmological Society. One child of this generation had normal 
eyes. All the cases of aniridia show a high degree of amblyopia, vision 
ranging from 5/200 to 20/200; glasses do not improve the vision, photo- 
phobia and nystagmoid movements. The fundus examination was 
unsatisfactory, but apparently the media were clear and the fundi nor- 
mal. This case also demonstrates that aniridia has a definite hereditary 
tendency. 
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ANKYLOBLEPHARON FILIFORME ADNATUM * 
HARRY V. JUDGE, M.D. 
WALTER C. MOTT, M.D. 
AND 
i. A. 3G RES, M.D. 
ALBANY, N. Y. 


The following discussion and report of a case of the congenital 
anomaly ankyloblepharon filiforme adnatum are of interest more 
because of the rarity in occurrence of the condition and speculation as 
to its mode of origin than because of any pathologic significance in 
relation to the future physiology of the eyelids. 

The term was proposed by Hasner,' in 1881, to denote that condi- 
tion in which at birth elastic strands connect the margins of the lids, 
reducing the palpebral fissure to an aperture of varying width and 
interfering with the normal movements of the eyelids. The name 
serves to differentiate this particular anomaly from those in which there 
is direct partial or total adhesion of the margins of the lids at birth. 

The anomaly is one seldom met with as judged by an extensive 
search through the literature, which reveals only nine previously 
reported cases which are distributed over a period of forty-eight years. 
As far as we are able to ascertain, this is the first case to appear in the 
English ophthalmic literature. The earliest case is that of Hasner, 
1881; the last that of Weill? in 1908. 


recorded in the German literature, one in the Dutch and one in the 


Seven of these cases were 


Italian. 

A summary of the descriptions of the bands in the several cases 
shows them to be usually unilateral and generally single. The length 
in the intermarginal direction varies from 1 to 10 mm., the width 
from 0.3 to 5 mm. Bunzel * and Webster * described bilateral occurrence 
with a single band in each eye. In the case under consideration they 
were not only bilateral but also multiple and symmetrical. 


cases are about equally divided between the sexes; more than one case 


Previous 


never occurred in the same generation and there appears to be no 
other congenital 


hereditary tendency. There were no anomalies 


associated. 


* Submitted for publication, Oct. 8, 1929. 


1. Hasner: Ztschr. f. Heilk., 1881. 

2. Weill: Arch. f. Augenh. 59:278, 1908. 
3. Bunzel: Prag. med. Wchnschr., 1897. 

4. Webster: Beitr. z. Augenh. 4:318, 1898. 
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Observers are in entire agreement that the band attachment to the 
margin of the lid is behind the cilia and anterior to the orifices of the 
meibomian glands. This fact is of importance when the question of 
etiology is considered. The segment of the lid where the union occurs, 
however, is variable. In four cases the site was mesial, in three others 
in the nasal one-third and in the remaining two in the temporal one- 
third. As shown in the accompanying figure, ours were centrally and 
temporally placed. Because of an epithelial covering, the bands approxi- 
mate the lids in color save that the thinner ones, being more translucent, 
are lighter. 

Elasticity is a striking characteristic which impressed all observers. 
Measurements taken with the bands on the stretch were at least double 

















Central and temporal location of the segments forming the union of the lids 
in a case of ankyloblepharon filiforme adnatum. 


those made without tension. The distensibility is due to the presence 
of connective tissue, as proved by histologic examination. Winter- 
steiner ° made the important observation on fetuses, in which as yet 
separation of the lids had not occurred, that stretching the lids apart 
did not result in drawing the intermarginal epithelium out into bands, 
thus tending to confute the belief of some earlier observers that the 
bands are epithelial remnants of agglutination of the lid during a 
certain stage of intra-uterine life. 

Recently, we had an opportunity to examine the fused lids of a 
fetus of 5% months viable for but a few minutes after delivery. The 
details, including the presence of well developed cilia, were normal. 


5. Wintersteiner: Arch. f. Augenh. 59:196, 1908. 
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When an attempt was made to separate the lids there was no apparent 
stretching of the intermarginal epithelium, and it was only by the 
employment of considerable force that separation was secured. The 
latter was complete from the inner to the external canthus ; the margins 
of the lids were smooth to all appearances, and no filiform elements 
were visible. 


It was not until several years after Hasner described the first case 
that subsequent observers doubted his explanation of the histology and 
the factor, or factors, causing the band formation. Crustacea lactea 
was present on the left cheek in his case and as the band bridged the 
fissure of the left eye he concluded that the same inflammatory process 
gave rise to the dual manifestation. Histologically, he found only con- 
nective tissue, and that devoid of blood vessels. 

Six years later, Bunzel examined a case histologically and observed 
only epithelium. In the next year, Wintersteiner ° carefully studied his 
case and on finding the band to be composed of a central vascular con- 
nective tissue strand entirely surrounded by epithelium he discounted 
the. observations of Hasner and Bunzel on the grounds of improper 
technic in handling, fixing and staining their specimens. 


That Wintersteiner’s is the true explanation of the filiform structure 
appears to be so in the light of the later examinations of Oblath,’ 
Webster, Reis * and Wintersteiner, who observed a second case of this 
anomaly ten years after the first. In some of the cases in which no 
histologic examination was made bleeding ensued when the bands were 
cut, thereby confirming the observation that the bands are not mere 
epithelial remains of fusion of the lid or of connective tissue devoid of 
blood vessels. Bleeding as from vessels of considerable caliber occurred 
when bands were cut in the case described here. 


Wintersteiner’s second case was that of a premature girl of 7 months 
who died soon after delivery. When the eyes were examined in the 
course of postmortem study, the lids of the left eye separated normally. 
The lids of the right eye were adherent by a band 1 mm. long and 
0.25 mm. thick, which originated near the center of the lids behind a 
well developed row of cilia. The unique opportunity was afforded to 
remove the lids and band without disturbing their relations. After 
proper preparation for histologic study vertical serial sections were 
made, and the band was studied in its relation to the attachments to 
the lid. As this case is the only one to have been noted in a premature 
birth and consequently the only one in which histologic studies of sec- 


6. Wintersteiner: Centralbl. f. prakt. Augenh., 1898, p. 169. 
7. Oblath: Arch. di ottal. 9:61, 1902. 
8. Reis: Arch. f. Augenh., 1907, vol. 58. 
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tions from the lid with the band attached were possible, it may not be 
amiss to introduce at this point a translation from the German of 
Wintersteiner’s interesting observations. 


The band consists of fine connective tissue, which, like all fetal connective 
tissue, is rich in nuclei; there is no pathologic change on the individual elements. 
In these strands are several fine blood vessels. The surface is covered with a con- 
tinuous layer of pavement epithelium similar to that of the lids save that it is 
slightly thicker. Since formerly no entire specimen has been obtainable what I 
should like to stress are the topographical relations of the lid margins and band. 
The latter has its origin in the upper as well as in the lower lid, is somewhat 
broader at the base and is exactly in the center of the lid margin, that is, imme- 
diately anterior to the excretory ducts of the meibomian glands and posterior to 
the orifices of the cilia. 

Neither the excretory ducts of the glands nor the cilia show the slightest 
abnormality in development or situation; also there is no degenerative change. The 
fibers of the band run directly into the connective tissue of the lid margin above 
and here also there is no sign of an inflammatory infiltration. Failing on the 
one hand to find an inflammatory infiltration, there is, on the other hand, a change 
which cannot be explained otherwise than as a malformation or arrest in develop- 
ment. It is chiefly in the region of the ankyloblepharon that the muscle of Riolan 
is poorly developed. Repeated sections show only an occasional poorly developed 
muscle bundle in cross-section. The region where the muscle of Riolan should lie 
is already occupied by connective tissue of embryonal type. A few sebaceous 
glands, which at one time belonged to the follicles of the eyelids, are present. In 
the lower lid the muscle of Riolan is better developed yet not normally so. A 
few of the bundles were found to run in abnormal directions, vertically instead of 
horizontally, so that small fasciculi were present in cross-section in horizontal 


sections. In most cases such bundles were directly in front of the tarsus adjacent 
to the lid margin. 


The conclusions arrived at by Wintersteiner are that the connective 
tissue epithelial union between the lids must have occurred during fetal 
life at a time when lid cleavage was incomplete, an epithelial loss at the 
margin of the lid resulting in a direct adhesion. He regarded the lack 
of the muscle of Riolan in the upper lid and its misdirection in the 
lower as a result of the ankyloblepharon rather than as a causative 
agent. The etiologic factor, he believed, may be a direct trauma by 
the finger-nails of the fetus, producing a loss of epithelium rather than 
being due to an intra-uterine eczema, a view favored by Hasner, or 
some other inflammatory process. 


Summarizing the accepted theories as to the etiology of inter- 
marginal bands, there are two: (1) that there is an antecedent inflam- 
matory process, and (2) that trauma, as caused by a scratch from a 
finger-nail, denudes the epithelium, leading to contact and adhesion 
between mesodermal structures. To both these theories there appear 
to be objections which deserve consideration. 
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If the bands are inflammatory in origin we should expect the most 
superficial area of the margins of the lids to be involved, resulting in 
absence of cilia or misdirection of the same. But such is not the case. 
In all instances the cilia are normally developed. It seems somewhat 
illogical to suppose an inflammatory process confined to the region of 
the white line, which lies midway between the surfaces of the lids, 
while epithelial fusion exists both anterior and posterior to it. It will 
be recalled that Wintersteiner found no evidence that an inflammatory 
process had occurred. 

The “scratch” theory is open to similar objections in that the nails 
should injure first the most superficial parts of the fused lids and not 
the midportion alone. The probability of nails producing trauma is 
questionable, it would seem, when it is remembered that they do not 
approach the ends of the fingers until the late months of pregnancy 
when separation of the lids has already taken place. The belief of 
others that the bands are produced after fusion has been dissolved fails 
to explain Wintersteiner’s observations of arrested development of 
the muscle of Riolan and gland structures which are normally well 
developed while the lids are fused. 

The variable site of occurrence of intermarginal bands in previous 
cases, their unilateral character and the additional fact that in no case 
were more than two bands present may well have led observers to the 
conclusion that slight inflammation or trauma gave rise to them. 
Furthermore, the inability, save in the single case cited, to study histo- 
logically the relationship between band and lid attachment has impeded 
arrival at what we feel may be the true explanation. 

Embryologically, the anlage of the lids has been shown to appear 
at the 16 mm. stage, and that the elements are rapidly proliferating 
sheets of mesenchymal and epithelial tissue, the latter normally growing 
at a more rapid rate. Fusion of the margins of the lids is complete 
at the 32 mm. stage, the fissure closing from within outward. The 
studies of Addison and How ® 
rats indicate the rapidity with which protection of the eyeball is 
accomplished. They found lid buds present on the seventeenth day of 


on the development of the lids of albino 


gestation, and complete covering of the eyeball with agglutination of the 
margins of the lids within twenty-four hours. The end of the sixth 
month finds lid fusion terminated in the human embryo, cornification 
of the intermarginal epithelium being the accepted modus operandi. 
With the apparently rapid development of the epithelial and meso- 
dermal elements to form the lids, it may be in these cases in which 
intermarginal bands are formed that a temporary arrest in the growth 
of epithelium, or, conversely, a more rapid proliferation of the mesen- 


9. Addison, W. H. F., and How, H. W.: Am. J. Anat. 29:1, 1921. 
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chyme, permits of union at certain points between the mesenchyme 
of the upper and lower lids without the interposition of epithelium. 
Subsequently, when the surrounding epithelial union is dissolved, lid 
movements would tend to stretch the points of adhesion out into bands 
as found at birth. The finding by Wintersteiner of uninterrupted 
growth of embryologic connective tissue from the lids into the band, 
together with the arrested development of the muscle of Riolan and 
perfect formation of cilia, we feel, lends credence to this view. 

Finally, the striking symmetry and bilateral character of the bands 
in the present instance, together with the constant observation in all 
cases that the point of origin is at the white line, strongly suggest, 
in our opinion, that this anomaly occurs as a congenital deviation 
and should be classed along with other abnormalities of development, 
such as the various types of colobomas, polar cataract, etc., rather 
than on the hypothesis of chance inflammation or trauma as advocated 
by Hasner and Wintersteiner, respectively. 


REPORT OF CASE 


A full term, female child was born at the Brady Maternity Hospital on Dec. 26, 
1928, in the service of Dr. William George. Delivery was normal, and there was 
no history or evidence of infection of the maternal genital tract. Two previous 
children were healthy and presented no congenital defects. 

When the attempt was made to separate the lids of each eye preparatory to 
instilling silver nitrate, it was found there were obstructions in the form of mul- 
tiple bands limiting the width of the palpebral aperture to about 3 mm. with the 
lids on the stretch. The right eye exhibited four bands, the left three. The dis- 
tribution in each instance was between the center of the lids and the external 
canthus. The width varied from a filamentous-like membrane to about 2 mm. 
In each instance the most mesially situated was the largest of the group. The 
color was the same as that of the skin of the lids, save that the thinner bands were 
lighter due to increased translucency. 

Elasticity was a marked characteristic. When the lids were put on the stretch, 
the bands assumed a fan shape, broadest at the site of union with the margins of 
the lids. Study of the exact points of attachment both before and after cutting 
showed the bands to be midway between the anterior and posterior boundaries of 
the margins. The epithelium of the lids appeared to continue across the borders 
of the lids to form an uninterrupted covering for the bands. The eyeballs, as seen 
through the lattice-like apertures, were noted to be freely movable and apparently 
normal, 

The ease with which the bands could be picked up on a strabismus hook and 
freely moved about prompted their surgical separation by simple rupture of the 
thinner ones and division of the stouter strands by cutting. Though the cuts were 
made midway between the lids, bleeding from the larger bands was quite sharp at 
the moment of division, thereby indicating clinically the presence of vessels of fair 
size, Further examination of the eyes was negative for pathologic change, as was 
also general examination for associated defects. 

The following day but slight remnants of the smaller bands were to be found, 
while small budlike excrescences midway between the borders of the lids marked 
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the site of the larger. The cilia were normally developed. Six months after the 
initial observations, there were apparently no remains of any cicatrices in the right 
eyelids. On the upper lid of the right eye at its central point, there was one super- 
numerary cilium. In the upper lid of the left eye there was a flattened area of scar 
tissue of 5 mm. occupying three fourths of the intermarginal zone. Two or three 
cilia presented from its anterior aspect. A similar lesion was observed toward the 
outer angle but was less marked. 
Mrs. Ruth Oliver Marsden made the sketch of this patient. 
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THE CENTRAL VISUAL PATHWAY * 
PETER C. KRONFELD, M.D. 


CHICAGO 4] 





The object of this paper is to give the present state of knowledge 
concerning the central visual pathways, the geniculocalcarine tract as 
well as the visual cortex. So much has been accomplished in this field 
within the last two decades that it seems justifiable to make a survey 
of all of the material that has been published in connection with the 
problem, and to state definitely where ophthalmologists stand on the solid 


ground of facts, and where a more or less logical theory is still the guide 
to new facts. 


oR OE ins 


The present state of knowledge of the central visual pathway cannot 
be fully understood unless one knows about the most important phases 
of the development of this knowledge. I am therefore giving a brief 
review of the history of this subject. It also seems necessary to describe 
briefly the methods which have been used in the exploration of the visual 
pathways and their structure. This paper concerns: (1) The history 
of the exploration of the central visual pathways, (2) the methods 
used in the study of these pathways and (3) the anatomy, physiology 
and pathology of the central visual apparatus. 


HISTORY 


It was in 1786 that the French anatomist Felix Vicq d’Azyr in his 
atlas on the brain described a peculiar striation of the occiptal cortex, 
which could be seen grossly in every fresh brain: “ . . . circon- 
volutions de l’extrémité postérieure du cerveau, dans 1’épaisseur 
desquelles la substance blanche est distribuée en stries flexueuses a la 
maniére les rubans rayées. Cette disposition est tres ordinaire a la 
partie postérierure du cerveau.” (“ . . . convolutions of the 
posterior end of the brain at the depth at which the white substance is 
distributed in undulating striations resembling grosgrain ribbon. This 
arrangement is very common in the posterior part of the brain.”) One 
does not know what Vicq d’Azyr thought of this particular part of the 
brain; he never expressed his opinion about it in any of his books. 

About a hundred years after this first discovery, the next step was 
made by Huguenin, who observed clinically a case of homonymous 
hemianopia. Autopsy showed a tumor in the region of the right 
calcarine fissure. The tumor was located between the two lips of the 
fissure and projected slightly above the surface of the brain. Huguenin 
said: “It is interesting to see that in this case the tumor has exactly 


* Submitted for publication, Aug. 22, 1929. 
* From the Eye Clinic of the University of Chicago, E. V. L. Brown, Director. 
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destroyed the center of the area where the stria of Vicq d’Azyr is found. 
Aren’t there any relations between this part of the cortex and the visual 
organ?” So Huguenin was the first ophthalmologist to point out the 
possibility that the calcarine fissure was the cortical center of vision. 

During the last twenty years of the nineteenth century, observations 
like the case of Huguenin became more and more frequent, and in many 
publications the calcarine fissure was mentioned as the cortical center 
of vision. The report of an important case was published by Hun in 
1887. The patient showed intra vitam a homonymous hemianopia of 
the lower quadrant. Autopsy revealed a circumscribed superficial lesion 
of the upper lip of the calcarine fissure. This was the first case which 
allowed the conclusion that the upper lip of the calcarine fissure repre- 
sents the upper two retinal quadrants on the homolateral side of the 
retina or the lower two quadrants on the contralateral side of the visual 
field. 

It was about the same time that Henschen, one of the most suc- 
cessful investigators in the field of central visual pathways, entered the 
discussions with the publication of the reports of two anatomically 
studied cases. Three years later the first systematic treatise on 
hemianopia was published by Wilbrand. Based on extensive material, 
Wilbrand found that the most striking feature of these central lesions 
was the perfect symmetry of the defects in the visual field. Especially 
in cases of small peripheral hemianopic scotomas he found exactly 
congruent defects in both eyes. That led to the “Fascikelfeldtheorie”’ 
which assumed that in the visual cortex the corresponding points of 
both retinas must find their representations close together and relatively 
isolated from the other points. Wilbrand compared the structure of 
the visual cortex to a chess-board on which the white fields represent 
the single perceiving elements of one eye and the black fields the cor- 
responding elements in the other eye. A lesion of this chess-board 
necessary led to symmetrical defects in the visual field. 

Since 1890, it has been learned that the cortical lesions do not always 
lead to symmetrical defects in the visual field, and Wilbrand had to 
modify his theory. Nevertheless, ophthalmologists are greatly indebted 
to Wilbrand for his original theory of a strict and accurate projection 
of the retina on the cortex. The “cortical retina’ being an exact copy 
of the real retina was his original idea. Wilbrand and Henschen, there- 
fore, are called the originators of the theory of centralization of the 
visual centers. Wilbrand gave the theoretical part based chiefly on his 
perimetric observations, while Henschen eagerly searched for anatomic 
proofs for the theory. 

The theory of centralization did not remain unopposed. The most 
outstanding opponent was von Monakow who, in 1902, in one of his 
monographs said: “Now we know that such a complicated process as 


vision is by no means connected with one part of the brain only. Even 
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if after a lesion of a ceriain part of the brain the visual function is very 
much reduced or abolished, we are not entitled to conclude that this part 
is the cortical center of sight.” And in 1905: “I am very much inclined 
to think that the nervous elements which take part in the visual proc- 
esses are spread out all over the cortex and that the waves of visual 
stimulation are represented even in the remotest parts of the cortex.” 
Von Monakow is therefore considered the originator of the theory of 
decentralization, of the theory of “diffusion of the visual stimuli’”— 
more or less modified—all over the cortex. Monakow was misled by 
exeriments in which the greater part of the convexity of the occipital 
lobe was extirpated in dogs, following the suggestion of Munk that the 
visual cortex in dogs was located on the convexity. Monakow was 
amazed to see that after these radical extirpations some of the dogs 
did not become entirely blind or did not stay blind. That led him to 
the conclusion that the visual centers must be spread out over a much 
larger area than he had thought before they started their experiments. 
It was common in these experiments that during the first few days after 
the operation, the dogs seemed to be perfectly blind, but within the 
course of weeks a certain amount of vision came back. That was the 
basis of the famous theory of “Diaschisis” by which Monakow meant 
that even very remote parts of the brain are injured and traumatized 
by an operation on one part. But these changes were due to shock and 
therefore reversible. 

There was another point in Monakow’s theory that does not agree 
with the present conceptions of the visual pathways. The sagittal layer 
of white substance in the occipital lobe could be differentiated in three 
distinct layers. Sachs called them the stratum sagittale externum, 
internum and mediale. Flechsig named the same three layers in the 
same order the visuosensory tract, the visuomotor tract and the callosal 
layer. Monakow was of the opinion that the stratum internum con- 
tained the visuosensory fibers. 

Today one might think that Monakow was wrong in the most 
important parts of his theory, and that he only delayed the natural 
development of knowledge. The shortness of this paper does not permit 
mention of all the actual contributions to the subject for which ophthal- 
mologists are indebted to Monakow and his school. Besides, I believe 
that the centralists would never have been so exact and consequent in 
their way of investigation and in their statements if it had not been 
for their brilliant critic, von Monakow. 

It was interesting to see how during the years from 1905 to 1910 a 
considerable but gradual change took place in Monakow’s statements 
about the visual cortex. One could see that his view was approaching 
the assumption of a more or less definite area as the cortical center of 
vision. Today it can be said that the theory of decentralization in its 
strict formulation belongs to the past. 
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ARCHIVES OF OPHTHALMOLOGY 


The changes that have taken place within the last twenty years can 
be described as a systematic and clear-headed development of the theory 
of centralization, and of a strict projection of the retina on the cortex. 
The most interesting part of this problem was the question: Where is 
the macula, or the fixation point, located in the cortical visual field? 
Wilbrand was the first author who described the phenomenon of sparing 
of the macula in detail, and who originated the theory of bicerebral 
representation of the macula. His assumptions were that “every cone 
of the macular area of the retina is connected with two ganglion cells. 
These two ganglion cells send two axis cylinders into the optic nerve. 
In the chiasm one fiber stays on the same side, the other one crosses 
over to the contralateral optic tract. The fact that the ganglion cell 
layer is thicker in the macular region than in all the other parts of the 
retina, speaks for an arrangement like that (two ganglion cells for each 
cone).” This theory postulated the occurrence of sparing of the macula 
in every case of lesion of the optic pathways between chiasm and cortex. 
Therefore, it was bound to be modified when repeated observations of 
cases of hemianopia were published in which the separating line went 
straight through the fixation point. 

Heine objected to Wilbrand’s theory that “it has never been found 
that the papillomacular bundle in the optic nerve is twice as thick as in 
the optic tract, which condition should be present if Wilbrand’s ideas 
were right. Furthermore, most of the cases of lesion of the optic tract 
do not show the sparing of the macula.” Heine approached the problem 
from the point of view of the physiologist. Perception of depth is 
thought to be the result of stimulation of noncorresponding parts of the 
retina, of stimulation of two points which show a horizontal disparation. 
Perception of depth in the macula takes place, for instance, when the 
left eye gets the image of a certain object on the left side of the center 
of the macula lutea, while the right eye gets the image of the same 
object on the right side of the center of the macula. These two images 
are fused by the action of the cortex. This fusion would not be possible 
unless the projections of the two stimulated points of the retina would 
come to fall on the same cortical area. Or at least on parts of the 
cortex which are well connected with each other. A strict application 
of the theory of projection postulated that the image of the left eye— 
as an image perceived on the left half of the retina—was transferred 
to the left occipital lobe, while the image of the right eye was conducted 
to the right occipital lobe. Heine concluded, therefore, that the presence 
of perception of depth in the macular area makes the assumption of 
connecting fibers between the two occipital lobes necessary. In case of 
a lesion of the central visual pathways, it could easily be understood 
that these connecting fibers would conduct stimuli toward both cortical 
areas so that if one occipital lobe should be destroyed the other pole 
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would receive the stimuli. Physiologic experiments led Heine to the 
assumption that the area which shows the quality of centric depth percep- 
tion has a diameter of about 7 or 8 degrees in the visual field. So his 
final conclusion «vas that this central area of both retinas sends fibers 
to both visual cortices. Dejerine observed fibers which went through 
the caudal end of the corpus callosum and seemed to be in connection 
with the visual radiation. These fibers were thought to be the sub- 
stratum of the centric perception of depth in normal persons and of 
the sparing of the macula in cases of hemianopia. Lesions which injure 
the optic radiation below the place where these fibers leave the radiation 
and go toward the splenium show hemianopia with the separating line 
going through the fixation point. Lesions above this place lead to 
hemianopia with sparing of the macula. 

The next step was the extremely exact and critical work which was 
done by Lenz. In 1909, this author published the first anatomic and 
pathologic observations which proved Heine’s theory. His famous case 
of a tumor in the posterior horn of the right lateral ventricle gave a 
splendid illustration of the fibers which leave the optic radiation in the 
level of the middle third of the parietal lobe and go through the corpus 
callosum toward the other occipital lobe. Lenz examined also the visual 
cortex in cases of peripheral blindness and peripheral congenital anom- 
alies as microphthalmus, anophthalmus and coloboma. His conclusions 
were that one must localize the macula in the posterior or caudal part 
of the cortical area, the periphery of the retina in more oral parts and 
the temporal crescent in the most oral parts of the calcarine fissure. 

During the following years the whole problem was reinvestigated 
anatomically by Minkowski and his co-workers, and by Brouwer and 
his school. The World War came and made true what von Monakow 
said about twenty years ago, with the irony of a decentralist alluding 
to the efforts of his opponents to prove that the macula lutea is located 
in the pole of the occipital lobe: “I am just waiting for somebody who 
will take a gun and shoot a central scotoma out of the brain.” The 
World War performed this experiment probably thousands of times, 
and it must be said if anybody gained anything from the war, then 
it certainly was the centralistic theorists. 

To complete my brief historical survey I must mention the psycho- 
pathologic research which was inaugurated by Niessl von Mayendort, 
whose name will always be connected with conceptions of soul-blind- 
ness. 

The psychology of hemianopic patients especially was the subject of 
systematic investigations by Gelb, Goldstein and their co-workers. As 
the latest result of brain physiology and psychology, as far as vision is 


1. Lenz: Zentralbl. f. d. ges. Ophth. 17:1, 1926. 
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concerned, I must mention the theory of binocular vision which was 
brought out by Kleist, and by Barany independently. In 1925, one of 
the greatest experts in the field of anatomy of the visual pathways, 
Pfeiffer,? published his “myelogenetic—anatomic investigations of the 
central visual pathways” and gave knowledge of the visual sphere a 
new foundation. 

METHODS OF EXAMINATION 


It is easily understood that there is only one principal method in 
the investigation of the central visual pathways, that is, the comparison 
of the function of the visual organ with the anatomic condition of the 
corresponding part of the brain. Before that could be done, the normal 
anatomy was to be studied, including all the variations that occur in 
normal persons. For this purpose all the methods of anatomy and 
histology of the brain were used. The anatomy of the brain of the 
adult was found too complicated, and anatomic pictures too ambiguous. 
The anatomist, therefore, went back in phylogenesis and ontogenesis 
and studied the earlier or less differentiated stages of the visual centers. 
Two successful methods were developed, the comparative anatomy of 
the visual cortex, and the examination of fetal brains, or brains of 
very young children for the development of the medullary sheaths 
(myelogenesis ). 

When the normal anatomy was thought to be certainly and fully 
known, the next step was the combination of experimental lesions with 
subsequent anatomic studies, the method used by Munk and von 
Monakow, later on by many others. At that time they tried to make 
clinical observations on animals operated on, and it was found that 
only little information could be obtained about the function of the visual 
organ. Even the question whether an animal was totally blind or not 
could some times not be decided. It was soon found that the reaction 
of the pupil did not always mean that the animal perceived light. Human 
pathology gave valuable information about dissociation between pupil- 
lary reflex and visual functions, but for most of the animals the question 
of the separation of the pupillary fibers from the visual fibers is still 
open for further studies. 

The limits of experiments on animals were reached and attention 
was directed toward the “experiments” which nature performs, causing 
lesions of the visual pathways on patients who can be examined with 
clinical methods. Perimetry developed and led to Wilbrand’s theory 
(1890). He combined perimetry or the test of the sensory function 
of the visual organ with tests of the motor reflexes which are connected 
with the visual processes, introducing his “prism phenomenon.” 


2. Pfeiffer: Myelogenetisch-anatomische Untersuchungen ueber den zentralen 
Abschnitt der Sehleitung, 1925. 
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Recently, Cords studied the optomotor nystagmus in cases of central 
lesions of the visual pathways. These clinical methods combined with 
careful and critical anatomic studies, if the patient was operated on or 
died, were the standard methods in the exploration of the central visual 
pathways in men. 

In all these cases, the peripheral functional changes, which were 
the result of a pathologic lesion of the brain, were examined. The 
opposite, but fundamentally the same thing, was done when Lenz 
studied the condition of the visual cortex in cases in which the peripheral 
organ, the eyeball, showed congenital defects. He described carefully 
the occipital lobe and its histology in a case of anophthalmos, two cases 
of microphthalmos and a case of coloboma of the choroid. These four 
cases offer the strongest arguments for the theory that the area striata 
represents the visual cortex. In a similar way the ascending degenera- 
tion in the visual pathways was studied in cases of acquired blindness 
(atrophy of the eyeball). It was found difficult in these cases to 
make any clearcut statements about the visual cortex. Slight or partial 
atrophy of the cortical layer was found by different authors. But 
most of the illustrations and descriptions were poor and incomplete 
so that the reader was unable to find out which layers of the cortex 
really were atrophic. It must be said that as far as the cortex goes, 
only exact counting of the cells in each single layer in sections of a 
certain thickness leads to results which are comparable to other cases 
and the observations of other authors. 

Recently, psychologic methods have been introduced into the clinical 
program of examination of patients with hemianopia. Some interesting 
differences between patients with tract-hemianopia and others with 
cortical or subcortical hemianopia have been found. One can expect 
some more information from this special line of work. 

All the methods which have been used in the exploration of the 
central visual pathways can be given in the form of the following 
scheme : 


Methods : 

1. Anatomic examination of normal organs 
(a) Ordinary methods 
(b) Myelogenetic-anatomic methods 
(c) Comparative anatomy 

2. Anatomic examination of diseased or injured organs 
(a) The lesion itself 
(b) Ascending and 
(c) descending degeneration 

3. Function tests of the visual organ 
(a) Perimetry 
(b) visuomotor reflexes 
(c) Psychologic tests 
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THE ANATOMY OF THE GENICULOCALCARINE PATHWAY 


The anatomy of the optic radiation will be given according to 
Pfeiffer’s recent myelogenetic studies. Some of the details of this 
complicated work are of little interest to the ophthalmologist ; therefore, 
I am trying to give the description in a simplified way which may—to - 
a certain extent—be called inexact, but is in my opinion more desirable 
from the standpoint of the ophthalmologist.* 

The leading principles in Pfeiffer’s work are: 

1. He found that the acoustic radiation represents a continuous 
medullary. lamella which behaves just like an elastic membrane, that 
can be deformed by the gyri, cristae and fissures of the brain which 
are in its way, but under normal circumstances is never perforated 
and always remains a continuous membrane. For the visual radiation 
the assumption was made that it followed the same principle. 

2. This assumed optic medullary lamella follows grossly the radia- 
tion of Gratiolet by which the sagittal fiber layer is meant, which 
appears in a frontal section in the shape of a spherical segment. In the 
concave part of this radiation lie the posterior and the inferior horns 
of the lateral ventricle. Its convexity follows the configuration of the 
convex surface of the cerebral hemisphere. It is known that the radia- 
tion of Gratiolet contains optic fibers, and fibers which belong to the 
corona radiata. The anatomic separation of these two systems is 
important. 

3. The fight between the centralists and the decentralists can be 
considered as settled by the statement of the decentralists that even they 
admit the presence of the “nuclear zone” of the visual cortex in the 
area striata. 

Pfeiffer’s technic was this: He started out with an enlarged model 
of the gray substance of the brain. In this model the ventricles were 
built in, and then he found which space was available for the optic 
radiation. This space had a complicated configuration as indented by 
the various fissures and cristae of the gray substance and by the ven- 
tricular system. He built the visual radiation as a continuous lamella 
in this small space between ventricles and gray substance, and found 
that there were only three possibilities which could be considered. 
Figure 1 shows the final configuration of the visual medullary lamella 
as the result of the available space. 

1. Henschen thought that the upper half of the retina corresponds 
to the upper part of the lateral geniculate body, and to the upper lip of 
the calcarine fissure. The lower half of the retina is represented in 


3. f am not dealing here with the anatomic conditions which are present in 
and around the geniculate body. The part of the optic pathway which is the 
subject of this paper starts out as the peduncle of the optic radiation. 
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the lower part of the geniculate body and in the lower lip of the calcarine 
fissure. In other words, Henschen assumed a vertical arrangement of 
the visual pathways. Pfeiffer could not approve of this arrangement 
because sections in certain directions through the occipital lobe showed 
a bifurcation, the shape of a Greek Digamma, and, furthermore, a 
duplication of the optic lamella in the cuneus. Henschen’s theory of 
a vertical arrangement could not explain these two pictures, although 
it was in accord with the horseshoe shaped cross-section of the visual 
radiation in its more oral parts. 


2. Monakow thought that the dorsal fibers of the optic radiation 


ended in oral parts, and the ventral fibers in caudal parts. He spoke of 
a horizontal arrangement of the visual cortex. This would have 
explained the bifurcation of the optic medullary lamella, but otherwise 





Fig. 1 (after Pfeiffer) —The optic medullary lamella. The model represents 
the gray substance, the basal ganglions and the optic lamella of the left hemisphere. 
The convex part of the hemisphere has been removed. B indicates the corpus 
callosum; L, the nucleus lentiformis; th, the thalamus opticus; mc, the nucleus 
caudatus, and col, the crista, which corresponds to the fissura collateralis. 


this mode was almost impossible when Pfeiffer tried to construct it in 
the form of a model. Furthermore, no anatomic or myelogenetic pic- 
tures could be found which agreed with this mode. 


3. The last possibility was also a horizontal arrangement, but with 
the assumption that the dorsal fibers of the optic lamella ended in the 
caudal parts of the visual cortex and the ventral fibers in the oral ones. 
This assumption was in accord with certain observations of A. Meyer 
and Niessl von Mayendorf. It could be constructed easily. The whole 
model was now cut in horizontal sections and these sections were com- 
pared with sections of myelogenetic specimens in order to see whether 
the fibers really took the. course which was postulated by the model. 
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This led to corrections of the model until perfect agreement between 
the anatomic course in the specimen and in the model was obtained. 
The final result can be briefly described as follows: The optic fibers 
leave the lateral geniculate body as the optic peduncle. Immediately 
they spread out and form a big fan “Stielfaecher.” The ventral margin 
of this fan descends forward and toward the lateral side, here it forms 
the temporal loop and turns backward. The fibers of the ventral edge 
of the medullary lamella end in the most oral parts of the calcarine 
fissure. The fibers which lie more dorsally in the lamella end in 
more caudal parts of the calcarine fissure. The dorsal margin of the 
lamella goes up to the level of the upper margin of the insula and takes 
its course in a slight curve with convexity upward through the white 
matter of the parieto-occipital lobe. It descends finally toward the 
calcarine fissure and forms a horizontal fan, spreading its fibers over 
the caudal end of the calcarine fissure and over the pole of the occipital 
lobe. The optic medullary lamella frequently shows in its caudoventral 
parts a double layer, which is probably the result of a folding process. 
The conditions around the upper lip of the calcarine fissure are com- 
plicated. <A little behind and below the peduncle of the cuneus there 
is a bifurcation in the ventral part of the medullary optic lamella. The 
ventral branch of the fork goes toward the lower lip of the calcarine 
fissure, while the upper part takes its course upward between the medial 
wall of the posterior horn and the gray substance. Most of these fibers 
end in the upper lip. Some of them turn forward and upward and 
go through the gray substance of the upper lip toward the splenium 
(callosal fibers, optic commissura). These fibers are of the greatest 
importance because they represent the fibers which were postulated by 
the theory of bicerebral representation of the macula (Heine, Lenz). 
Pfeiffer has announced an extensive functional interpretation of his 
anatomic observations which to my knowledge has not yet been pub- 
lished. So far, his only conclusions are that the most oral parts of 
the calcarine fissure, when the upper lip is missing, and the correspond- 
ing parts of the optic radiation, i. e., the most ventral fibers, represent 
the temporal crescent in the visual field. The most dorsal fibers provide 
the caudal end of the calcarine fissure and the posterior pole, in other 
words, the macular field. Below these fibers, in the medullary lamella, 
lie the fibers for the macular field of the contralateral cortex. Still 
farther down lie the fibers for the binocular visual field. Pfeiffer’s 
anatomic studies seemed to explain and settle many of the arguments 
and discussions about the central visual pathways. Yet, there still are 
some discrepancies in the anatomic observations and many more in the 
interpretations. Putnam, one of the co-workers of Brouwer, denied the 
existence of the callosal fibers of the visual radiation. His conclusions 


are based on the observations in the brain of a new-born infant which 
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does not show these fibers because they develop after birth (Pfeiffer). 
Putnam constructed a wax plate model of the whole optic radiation, 
and came to the conclusion that the horizontal arrangement was the 
most logical. It is difficult to follow Putnam, because he gives only 
photographs of his models but almost no anatomic pictures or drawings. 
Pfeiffer, on the other hand, illustrates each detail of his theory with 
numerous photographs. At the present time, it must be said that Pfeif- 
fer’s and Putnam’s material cannot be compared, because the latter has 
not been published extensively enough. I have given the description of 
the geniculocalearine pathway more in detail because of the extraordi- 
nary importance of the recent investigations which have been done in 
that field. 

The next part of my subject is the gross anatomy of the area striata. 
Brodmann and Bolton described it as follows: 


The shape of the area striata resembles that of a cone, the base of which lies 
on the surface of the occipital pole and tapers off very rapidly towards the frontal 
parts of the occipital lobe. The whole cone lies on the median side of the occipital 
lobe and comprises the gray substance of the calcarine fissure, with slight exten- 
sion upward and downward (Gyrus lingualis and Cuneus). The apex of the cone 
lies a little in front of the point where the calcarine and the parieto-occipital fis- 
sures run together. In the region of the apex, usually only the lower lip of the 
calcarine fissure contains striated gray substance. The shape and the position of 
the area striata do not keep within any of the limits which are given by the struc- 
ture of the surface. It is mostly buried in the depth of the fissures and on the 
surface of the brain its limits can not be determined. 


The comparison of the area striata with a cone seems appropriate. 
One must keep in mind only that on the median side of the occipital 
lobe the area striata is lining a hollow cone, while on the occipital pole 
the cone is inverted to a solid form which is covered on its hase by the 
area striata. The literature about the variations in the extent of the 
area striata is immense. It sometimes occurs that the calcarine fissure 
extends over onto the convexity of the occipital lobe (like a shepherd’s 
crook). Brodmann found this variation frequently in the brains of 
Javanese and Herero people. He concluded that it was an attribute 
of a lower race. Landau found the same thing in the brains of Euro- 
peans, Pfeiffer in Germans and Retzius in Swedish people, so that the 
theory of the “shepherd’s crook-shape” of the calcarine fissure as a 
symptom of racial inferiority was given up. 

It is important to know that the greatest variations occur in the 
distribution of the area striata. Famous is the case of Pfeiffer, in 
which the upper lip of the calcarine fissure did not show any striated 
substance. This anomaly seems not very rare so that some of the 
discrepancies between centralists and decentralists may be due to con- 
genital anomalies in the location of the striated area. 
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THE HISTOLOGY OF THE STRIATED AREA 


There was a great deal of confusion in the histology, and especially 
in the histologic nomenclature of the area striata, until Bolton ( Phila- 
delphia, 1900) and Brodmann (1903) showed that the area striata is 
derived from the occipital cortex by a process of separation of the 
fourth layer into two parts. This separation is caused by the stria of 
Gennari which divides the inner granular layer of the ordinary occipital 
cortical type into the two granular layers of the calcarine type. 


Occipital Type Calcarine Type 
I, Lamina zonalis I. 
II. Lamina granularis externa II. 
III. Lamina pyramidalis IIT. 
IV. Lamina granularis interna IV. a) superficial 


b) stria Gennari 
c) profunda 

V. Lamina ganglionaris 1 

VI. Lamina VI. a) triangularis 
b) fusiformis 


It can be said that the calcarine type is a more differentiated occipital 
type. Comparative anatomy of the area striata shows this process of 
differentiation or development in the phylogenesis. Now the question 
arises where does the stria Gennari come from? Is it primarily a part 
of the cortex or is it an ectogenous system? 

Ramon J. Cajal, in 1923, and S. Poljak, in 1927, dealt with this 
question when they studied the projection fibers of the cerebral cortex 
of the cat. Poljak came to the conclusion that: 


The endings of the coarse afferent bundles (the optic radiation or the fibers of 
the optic medullary lamella) do not correspond to the radial bundles which are 
found in the visual cortex. They enter the cortex obliquely and terminate there 
as stria Gennari-Vicq d’Azyr. They correspond exactly to the endings of coarse 
afferent fibers impregnated by means of the Golgi method, in the cat’s visual 
cortex, and described in 1923 by Cajal. The upper cortical layers (I, II, III) are 
not directly related to the afferent optic fibers. The stria Gennari-Vicq d’Azyr 
does not originate in the cortex itself (at least not chiefly) but is of extracortical 
origin; it is an exogenous projection system and not an endogenous association 
layer. 

The present conceptions of the central visual pathways can be given 
in the simple formula: The fibers originate in the lateral geniculate 
body, form the optic medullary lamella and terminate as the stria Gen- 
nari in the visual cortex. 


THE PHYSIOLOGY OF THE AREA STRIATA 


The main problem of the physiology of the area striata is the ques- 
tion of the projection of the retina on the cortex. Lenz is responsible 
for the solution of the most important part of this problem, the localiza- 
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tion of the macula. In 1909, he published his studies on the - visual 
cortex in cases of microphthalmos and anophthalmos, 

In two cases of microphthalmos which showed coloboma of the 
choroid and no central vision clinically, Lenz found that the calcarine 
type of cortex was not developed in the depths of the calcarine fissure 
in its posterior parts. This defect corresponded to the missing of both 
maculae luteae which was proved anatomically. In the oral parts of 
the calcarine fissure no calearine type was found in the lower lip, cor- 
responding to the coloboma of the choroid in the lower halves of both 
bulbi. 

About the same time, clinical observations of central and paracentral 
scotomas were made after injuries of the occipital lobes. Wilbrand 
published the report of his famous case of a lesion of the occipital lobes 
by a small screw, and Inouye reported the cases of some patients who 
were injured in the Russian-Japanese war. Lenz was the first author, 
however, who made the definite statement that the cortical macula is 
localized in the posterior end of the calcarine fissure. The experience 
which all the ophthalmologists of the world had during the World War 
coincided with Lenz’ statement. The cortical macula has the form of a 
wedge, the apex of which lies on the depths of the calcarine fissure in 
the half of its oral-caudal extent. The binocular field occupies the 
anterior half of the calcarine fissure, and the temporal crescent is 
located in the most oral part of the lower lip. 

In 1927, Lenz said in a survey of the visual pathways: 

The projection of the single parts of the retina on the cortex has been finished 
in its principal points. The exact boundaries will be the subject of further 
investigations. 


The function of the various parts of the visual cortex is known in 
its principal points. Now the question arises, What is the function of 
the single cortical layers of the visual cortex? Kleist and Barany have 
been dealing with this problem independently but in a similar way. 
Kleist was led to his theory by the frequent observations of asymmetry 
of hemianopic defects which resulted from injuries obtained during the 
war, and tried to explain it in a more satisfactory way (fig. 2). 


The structure of the lateral geniculate body as recognized by Minkowski offers 
a very simple explanation of asymmetries in defects of the visual fields. The 
lateral geniculate body consists of three layers of cells. Two of these layers, the 
peripheral and the intermediate layers are connected with the contralateral eye, 
while the third or central layers receives the fibers from the homolateral eye. The 
arrangement is such that the cells for the corresponding points of the two retinae 
lie close together. That suggests a similar arrangement in the visual cortex, in 
that the two layers of the lamina granularis interna (I1V a and IV c) receive the 
optic stimuli of the two corresponding halves of the retinae. Cajal, Kappers, Mott 
and several other authors have thought that the inner granular layer is the one 
which receives the sensory stimuli. This layer shows special differentiation in al! 
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the sensory areas of the cortex and contains the terminations of the sensory fibers 
(Cajal). Only in the visual area a double layer of this type is found. The 
assumption that one of these layers receives the stimuli from one eye and the other 
layer from the other eye, would make the double layer understandable. 

The corresponding points do not lie side by side as in Wilbrand’s chess-board 
arrangement, they lie one above the other. Another function of the area striata 
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Fig. 2.—The visual pathways, after Kleist- Minkowski. 


is the fusion of the separately received impressions of the two eyes. The big star 
cells which Cajal found in the layer IV b, may have the function of combining the 
two monocular impressions to one binocular impression. Asymmetries in hemiano- 
pic defects can be easily understood if we consider incongruent lesions of layer 
IV a and IV c. 


The visual cortex consists of three stories. The first floor (layer V and VI) 


represents the visuo-motor “department,” the second floor (layer IVa, b and c) 
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is the visuosensory department and the third floor (layers II and III) takes care 
of all the visual associations. The two layers IV a and c are not equally developed ; 
IV c is broader and contains more cells than IVa. That corresponds to the 
arrangement in the lateral geniculate body where the two areas which are con- 
nected with the contralateral eye, are bigger than the area which receives the 
fibers from the homolateral eye. Therefore it is very likely that the lamina 
granularis interna profunda (IV c) represents the contralateral eye while IV a 
belongs to the homolateral eye. 


.The theory of Kleist sounded logical, and a great many arguments 
were given in favor of this view. In the first place, comparative 
anatomy offered many data that indicated the presence of a double 
inner granular layer in animals that have partly overlapping visual 
fields. From the overlapping of the fields it was concluded that these 
animals had binocular vision. This method is not very correct, because 
overlapping fields do not necessarily mean binocular vision or perception 
of depth. It seems as though the observation of an animal would give 
more information about its ability to judge distances and depth. 

R. Volkmann recently published a good illustration of this point. 
Most of the small rodents have an unistriated visual cortex (just one 
inner granular layer). The squirrel, which is known to have good 
perception of depth, shows about two-thirds of the cortex in the 
unistriated type and one-third with two granular layers and Vicq 
d’Azyr’s stria in between. The two types of visual cortex are con- 
nected by a zone of gradual change in which the one granular layer 
splits into two. 

Some carnivores, on the other hand, although their perception of 
depth seems to be perfect, have only one granular layer in their visual 
cortex. This was first found by Brodmann. Kleist reexamined the 
visual cortex of the cat and found a picture that could be called a 
beginning separation of the granular layers. It looks as though some 
carnivores had remained in a stage in which the visual fields overlap 
but the visual cortex had not yet adapted itself to the needs of binocular 
vision. 

The main question in connection with Kleist’s theory is: What are 
the changes in the visual cortex after unilateral blindness? The theory 
of Kleist leads one to expect an atrophy of the layer [Vc on the contra- 
lateral side and of IVa on the homolateral side. The few cases that 
have been published so far do not allow a decision. In very late stages 
layers II and III are also atrophied, and in the fourth layer repara- 
tive changes, proliferation of glia, take place. The pictures, therefore, 
are different and confusing, although Kleist concluded from the litera- 
ture that in certain stages of the ascending degeneration which follows 
peripheral blindness, the changes agree with his theory. This problem 
will require more anatomic material before it can be solved. 
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Kleist’s theory meets with great difficulties when the question of 
the temporal crescent comes up: The temporal crescent is localized in 
the anterior end of the calcarine fissure where only the lower lip is 
covered with striated substance. Kleist’s theory would postulate that 
only layer IVb and IVc should be present there. The anatomists agree 
that this is not the case. The anterior end of the calcarine fissure 
carries typical area striata, and the transition toward the ordinary 
occipital type takes place suddenly; both granular layers disappear at 
once. This oral end of the calcarine fissure needs further and caréful 
investigation in men and in animals. 

That the layer [Vc which according to Kleist would belong to the 
nasal retinal half of the contralateral eye is thicker and contains more 
cells than IVa, is in accord with the clinical, observations that the nasal 
retina is predominant over the temporal half in many respects. 

Barany put forth a theory which at first coincided with the ideas 
of Kleist. Later on he modified it and assumed a representation of 
both monocular impressions or “images” in the layer [Vc. In his opinion 
the fusion of these monocular impressions takes place in layer 1Va. 


THE PATHOLOGY OF THE CENTRAL VISUAL PATHWAYS 


In order to shorten this paper, I shall omit the discussion of all the 
well established facts that are connected with the etiology and the 
mechanism of lesions of the central optic pathways. I shall deal chiefly 
with the clinical phenomena caused by these lesions. 

The typical result of a lesion of the optic radiation is a hemianopic 
defect. The important characteristics of these defects are size and 
shape, the location, amount of function which is left in the affected 
area and the extent to which the visuomotor reflexes are disturbed. 
Most of the problems connected with the clinical symptom hemianopia 
can be discussed under the headings: 


. The Sparing of the Macula 

. Symmetry and Congruence 

. Central Anomalies of Color Sense 
. The Temporal Crescent 


wn & W WH 


. Visuopsychic Disturbances 


oa) 


. Visuomotor Disturbances 


The Sparing of the Macula.—The sparing of the macula has been 
a typical feature of lesions of the central visual pathways. Wilbrand 
dealt with it as early as 1890, and originated the theory of bicerebral 
representation. Thirty-five years later he changed his opinion entirely, 
although most of the authors now believe in the theory of bicerebral 
representation. The sparing of the macula can be considered from 
two different standpoints, principally: (a) One could consider every 
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case of hemianopia with sparing of the macula as an incomplete lesion 
of the medullary lamella or of the cortical area. Then the sparing of 
the macula would be the expression of a greater resistance of the 
macular fibers, or of different and better circulatory conditions, or of 
a lower density of the fibers or of the cortical elements, so that a lesion 
of a given size would ruin many more fibers for the peripheral parts 
of the retina than for the macula, because the latter are spread out 
over a larger area, 

(b) One could assume a preformed mechanism which is present 
and active in normal persons and which leads to independerice from 
unilateral lesions (bicerebral presentation). 

Very little can be said against consideration (a). Only the assump- 
tion of a greater resistance of the macular fibers does not sound logical, 
because in the peripheral part of the visual pathways the macular fibers 
are the most sensitive and the most delicate. The possibility of dif- 
ferent circulatory conditions in the anterior and in the posterior parts 
of the calcarine fissure cannot be denied. The assumption of a lower 
density of fibers and cortical elements in*the macular region has been 
made by Wilbrand and is based on the large amount of material on 
direct injuries of the occipital lobes. One must not forget that this 
new theory of Wilbrand is leading away from the principle of strict 
projection, which has been found successful in the development of 
knowledge. One must not forget that in the great majority of cases 
of hemianopia, the sparing of the macula extends over the same typical 
area of from 3 to 5 degrees radius. It is hard to understand why a 
lesion should always be so incomplete as to leave out just the same 
fibers. The injuries of the occipital lobe obtained during the World 
War have been mentioned as an argument for Wilbrand’s new theory. 
Apparently, unilateral lesions led to hemianopic scotomas of all sizes 
and shapes. That seemed to indicate that every part of the visual cortex 
was necessary for a normal visual field, and a lesion of a small area on 
one occipital lobe led necessarily to a hemianopic defect. The great 
disadvantage of this war material is that one is able to determine the 
visual field very well, but gets only rough information about the loca- 
tion and extent of the lesion. Almost no anatomic studies were made 
on these injuries and in most of the cases one could only guess from 
the defect in the skull how much cortical or subcortical substance had 
been damaged. This material is important because it has shown all 
the possible lesions of the visual field which can occur after injuries 
of the occipital lobe but little has been learned about the relation between 
certain types of injuries and the corresponding visual defects. 

The theory of bicerebral representation has found many new fol- 
lowers among ophthalmologists. The reasons are obvious: The theory 
of binocular vision (Hering) postulated the presence of connections 
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between the two hemispheres (Heine). Pfeiffer was able to show these 
connections anatomically. Lenz found that the pathologic examination 
of cases with sparing of the macula corresponded to the theory that 
Pfeiffer’s intercerebral connection fibers were the substrate of the 
bicerebral representation. In other words, in cases in which the lesion 
was found or localized in front of the point where these callosal fibers 
leave the optic medullary lamella, no sparing of the macula was present. 
In cases in which the lesion was localized behind the point where the 
commissural fibers turn off from the visual lamella, sparing of the 
macula is always found unless the lesion has damaged the commissural 
fibers too. 

From the standpoint of bicerebral representation of the macula, one 
has to assume that a normal person sees with “both cortical maculae at 
the same time,” or in other words, two complete cortical images overlap 
all the time, although some predominance of the left hemisphere in 
right-handed people can be expected. Patients with hemianopia and 
sparing of the macula see only with one occipital pole; they get only 
one cortical image. It can be expected that delicate physiologic methods 
will show that there is a difference in the function of the normal double 
cortical macula and the single in normal persons, but complete macula 
in hemianopic persons. I am carrying out experiments along this line 
and have found, for instance, that binocular color mixtures show this 
difference. Further experiments will probably lead to exact proofs for 
the theory of bicerebral representation. 

Symmetry and Congruence——Symmetry was one of the character- 
istics of central lesions of the visual pathways which was recognized 
in the early days of ophthalmology. Most of Wilbrand’s first con- 
conlusions (1890) were based on the phenomenon of symmetry of 
the defects in the visual fields. The following twenty years brought 
a few exceptions to this principle, but still the majority of hemianopic 
defects were more or less symmetrical. The material obtained during 
the World War brought a greater percentage of asymmetrical defects, 
so that after the war the whole problem was reinvestigated. Wilbrand 
found that straight transverse shots through the occiptal lobe usually 
led to symmetrical defects, while oblique shots caused asymmetrical 
defects. 

Lutz used the term incongruence if the two hemianopic defects 
showed differences in the outlines, and spoke of asymmetry if the 
outlines were the same, but the function of one retinal half was 
more reduced than that of the other half. Lutz collected a few cases 
of this type from the literature. Striking degrees of incongruence, for 
instance, color hemianopia in one-half and complete blindness of the 
corresponding half, occur in cases of lesions of the medullary lamella 
as well as of the visual cortex itself. The complicated structure of 








KRONFELD—CENTRAL VISUAL PATHWAY 727 


the optic medullary lamella as described by Pfeiffer fully explains the 
possibility of asymmetrical defects. Especially small bullets are likely 
to injure the medullary lamella at one of its numerous curves so that 
the defect in one eye is more marked than that in the other. For 
asymmetries in cases of cortical lesions Kleist’s theory gives a logical 
explanation. 


Central Anomalies of Color Sense—Hemianopia for colors or 
hemiachromatopsia has been observed many times, occurring in lesions 
of the optic radiation as well as in cortical lesions. In the earliest 
stages of the knowledge of the visual centers, a special center for color 
perception outside of the visuosensory cortex was considered and 
localized in the fusiform gyrus. This separation of the center of color 
sense from the center of light sense was not in accord with the general 
law in physiology that light sense and color sense form one physiologic 
unit. As a matter of fact, real dissociations between color and light 
sense are rare. In most of the cases of hemiachromatopsia a slight dis- 
turbance of the light sense was or could have been found, if targets of 
corresponding and not of the same size had been used. Therefore, 
most of the cases of hemiachromatopsia show just quantitative differ- 
ences of the red-green and of the black-white disturbance. 

Wilbrand tried to explain these differences with his theory of three 
zones in the visual cortex. The lowest or deepest layer is the center 
for the light sense, the next layer serves the purposes of the sense of 
space and the highest or most superficially located zone deals with the 
color perception. Wiulbrand was induced to this theory by observations 
on the peripheral visual pathways which are known to lose the ability 
of conducting color stimuli after being exposed to slight pressure. 
Higher pressure leads to inability to conduct the spacial values of light 
stimuli, and still higher pressure is necessary to abolish the conductivity 
for light stimuli themselves. 

For the ordinary cases of hemiachromatopsia after an apoplexy, 
Wilbrand assumed a thin hemorrhage beneath the pia which caused a 
disturbance of only the most superficial cortical layer. 

Anatomic studies on cases of hemiachromatopsia were made by 
Lenz. All his cases showed gross softenings in the optic radiation 
and in the subcortical layer. Peculiar changes were found in the cortex 
itself. One patient who had had the achromatopsia for several years 
showed a marked atrophy of the layers II and III, while IVa and c 
showed only slight rarefaction. Lenz concluded that “the layers II 
and III seemed to have very close relations with the color perception. 
If the visual cortex does not receive any color stimuli for a long period, 
then the layers II and III become atrophied just like an inactive muscle. 
This atrophy from inactivity affects the green perception first and the 
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red perception last.” These central disturbances of color sense do not 
follow the general rule that lesions of the optic pathways always lead 
to the picture of progressive red-green blindness (Koellner) if they 
cause a marked dissociation between color and light sense. 

The present knowledge of central color sense anomalies can be sum- 
marized as follows: Hemiachromatopsic defects of transient character 
occur after incomplete lesions of the optic lamella or of the optic cortex. 
If the color perception is kept blocked for a longer period, then ascend- 
ing degeneration seems to lead to the destruction of specific elements 
in layer II and III of the visual cortex, and the achromatopsia becomes 
permanent. 

The Temporal Crescent.—The temporal crescent has become one of 
the most important points in the localization of lesions of the visual 
pathways. The significance of its being involved or being spared cannot 
be understood without giving perimetric observations and complete his- 
tories of at least one typical case of each group. I intend to publish 
a paper on this subject in the near future which will consider the whole 
literature and some cases of my own. 

Visuopsychic Disturbances—The physiologist Hermann Munk was 
the first investigator to produce the clinical picture of optic agnosia by 
extirpation of certain parts of the convexity of the occipital lobe in 
dogs. It could easily be demonstrated that these animals were able to 
perceive visual stimuli, but had lost the ability of optic recognition. 
The next step was the psychologic examination of patients who showed 
this anomaly of optic recognition or soul-blindness. The clinicians 
Wilbrand, Wernicke and Nothnagel agreed that the characteristic feature 
of soul-blindness was the more or less complete loss of optic memory. 
The process of perceiving images with the visual cortex was found 
undisturbed, but the recollection of these images was imossible. The 
next question was: Are there any definite cortical areas which act as 
“store-rooms” for visuopsychic images ? 

Until 1904, the theory of Wilbrand ruled that the “store-room” for 
visuopsychic images is located on the convexity of the occipital lobe and 
that lesions in the region of the gyrus angularis usually lead to soul- 
blindness. In 1904, Niessl von Mayendorf expressed his first doubts 
about this theory. He based his conclusions on three constant observa- 
tions in all the cases of soul-blindness: 


1. Soul-blindness occurs after diseases of the occipital lobe, in rare 
cases of the parietal and temporal lobes. 

2. Soul-blindness occurs exclusively in cases of lesions of the parieto- 
occipital convexity which injure the optic radition too. In other words, 
no case of soul-blindness has been reported in which a lesion on the 
parieto-occipital convexity was found without involvement of the optic 
medullary lamella. 
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3. Soul-blindness occurs only in lesions of the left hemisphere and 
the splenium is always found intact. 

Niess! von Mayendorf formulated his theory as follows: Soul- 
blindness is the clinical symptom of blocking of the left macular bundle, 
either in the optic radiation or in the cortical projection of the macula. 
In 1928, the author was able to illustrate his theory with a typical 
anatomic case. The case had been studied clinically by Schuster and 
Taeerka who found a typical soul-blindness. The autopsy revealed: 
Softenings in the gyri lingualis and fusiformis, left calcarina and in 
the left thalamus. The left parieto-occipital convexity was found 
normal. 

In other cases the gross anatomic lesion was found on the convexity, 
but always extended down to the dorsal parts of the visual medullary 
lamella or destroyed the whole macular cortical field. These cases 
never showed central scotoma, because the callosal fibers which conduct 
the stimuli to the contralateral cortical field were intact. It is significant 
that it is always the left hemisphere which is damaged in these cases, 
the left hemisphere with which “we act, think and talk.” The perceived 
image is usually perfectly normal because it is furnished also by the 
right hemisphere. But the optic associations which always originate 
from the left optic cortex are cut off from their connections with the 
other parts of the brain. It is significant that soul-blindness is always 
an incomplete lesion, because the right hemisphere soon learns to take 
over some of the functions of the left hemisphere. All patients with 
soul-blindness show astereognosis. This may be due to the loss of 
visual recognition, because visual recollections are necessary for the 
recognition of objects by touch. Of it may be due to a lesion of special 
tracts which go from the visual cortex to the cortical sphere of touch. 
Tracts of the latter type have never been visualized. 

So the summary of the present state of the problem of soul-blind- 
ness must be: The left cortical macular area is the center for perception 
images as well as the “store-room” of recollection images. 

Extensive studies were made on hemianopic patients concerning 
their conceptions of space, the relations between the normal and the 
injured hemisphere and the process of psychic repair of hemianopsia. 
Of all these studies I should like to mention here only one, that is, the 
establishment of a new “center of gravity” in the hemianopic fields. 

Popelreuter and Best examined several cases of fresh injuries of 
the brain with hemianopia and found typical mistakes in the absolute 
localization. Best thought of a change of the spacial values of the 
retina. W. Fuchs considéred the problem from the standpoint of the 
psychologist. A hemianopic patient, who is not conscious of his defect, 
does not consider his visual space as just the right or just the left half 
of the normal space. His subjective visual field has a new “center of 
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gravity” which for the patient seems to lie straight ahead of him. 
Subjectively, there is some field on the right and some on the left side 
of this new center. This “pseudofovea” has no definite place in the 
objective visual field. Its location changes with the size of the objects 
the patient is looking at. The new fovea is always close to the old 
fovea and it is possible that some of the observations about sparing 
of the macula may be due to the presence of pseudofovea. W. Fuchs 
reported that in his cases the visual acuity of the new fovea exceeded 
the visual acuity of the original fovea by from 10 to 50 per cent. This 
point looks doubtful to the ophthalmologists, and further studies will 
be necessary. 

Finally, I should like to say that most of these so-called psychologic 
problems. cannot be solved without help and control on the part of the 
ophthalmologist. In some cases, it may be easy to differentiate between 
the disturbance of perception and the disturbance of recognition, but 
in many other cases both lesions are so intimately connected that the 
differentiation is impossible. In a case of bilateral hemianopia, for 
instance, it is hard to decide how much of the loss of the sense of 
orientation is due to loss of peripheral vision and how much is due to 
loss of the sense of space on this field. Cooperation with the neurolo- 
gist and psychologist should therefore be the slogan of the ophthal- 
mologists. 

Visuomotor Disturbances.—The clinical differentiation of hemia- 
nopia anterior (lesion below the geniculate body) and hemianopia 
posterior (lesions above the geniculate body) was sometimes difficult, 
sometimes even impossible. So ophthalmologists thought of auxiliary 
methods which could lead to exact determination of the site of the 
lesion. The reaction of the pupil was considered first, and Wernicke 
introduced the method of examining the motor reaction of the blind 
retinal halves in hemianopia. The method was found successful so that 
ophthalmoldgists began to think that there must be some other opto- 
motor “reflexes” which take place without the action of the central 
visual pathways. Fibers were thought to leave the optic tract before 
entering the geniculate body and to go through the thalamus down to 
the nuclei of the third, fourth and six nerve. Wilbrand (1899) believed 
that the movements which serve the maintenance of fixation are con- 
trolled by a nerve apparatus which consists of a short connection 
between optic fibers from the tract and the pons. Wilbrand published 
his prism phenomenon and a great many ophthalmologists tried it out 
on patients. The results were disappointing and showed clearly that 
the patients, who really made a movement to fix after the prism had 
deviated the image of the fixed object on the blind retinal half, knew 
about the movement and did it voluntarily. No evidence was found 
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that the movement to fix had the character of a reflex. The logical 
conclusion was that the optic cortex must be the center for these move- 
ments to fix, and so the knowledge of the central optomotor field and 
optomotor tracts developed. 

In 1926, Cords published his extensive studies about the optomotor 
nystagmus. There he surveyed the whole literature on the optomotor 
system. The cortical field for optically induced motions of the eyes lies 
in the neighborhood of the area striata. The field has no definite out- 
lines, but corresponds about to the limits of the area periparastriata of 
Elliot and Smith, the field 18-19 of Brodmann and the limes para- 
striatus gigantopyramidalis of Economo-Koskinas. In the cat’s brain 
some of the afferent (optic) fibers terminate in these areas around the 
area striata. In the cat’s and in man’s brain the efferent optic radiation 
starts out from these areas, uses the stratum sagittale internum of Sachs 
and goes down to the pons where it communicates with the nuclei of 
the third, fourth and sixth nerves. This occipitopontile tract can easily 
be visualized and proves that the motions of the eye which take place, 
induced or controlled by optic impressions, are performed through the 
action of a special optomotor system of fibers which is independent from 
the motor centers in the frontal lobe. The upper corpora quadrigemina 
have probably nothing to do with the motions of the eye. 

In most of the cases of hemianopia no disturbances of the motions 

of the eyes were found. Best contended that about 20 per cent of the 
cases of hemianopia following injuries of the brain showed slight dis- 
turbances of the searching movements and of the guided movements. 
Cords could not corroborate these observations. His large material of 
hemianopic patients showed disturbances of the optomotor nystagmus 
as the only motor defect. The optomotor nystagmus is elicited by 
asking the patient to concentrate on a horizontally rotating pattern 
(pictures of walking people). In cases of lesion of the optic tract the 
optomotor nystagmus is always intact. In cases of combined lesions of 
the afferent and of the efferent fibers (softenings in the medullary 
space of the occipital lobe) the optomotor nystagmus is nearly always 
missing. Cases of lesions of the efferent (motor) optic fibers only 
have not been observed. However, small lesions of the thalamus are 
likely to cause no lesion of the afferent optic fibers, but to injure the 
ef* rent fibers considerably. 

Even in eyes which have no central vision, the optomotor nystagmus 
can be elicited. That indicates that searching movements—the opto- 
motor nystagmus consists of a series of searching movements at a 
moving or rotating object—do not depend on the integrity of the macula. 
Every part of the retina can elicit the movement. The tracts on which 
the optic motor nystagmus is conducted are: Both afferent optic sys- 
tems up to both calcarinae. From there—if the object moves from the 
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left to the right—the motor stimuli are collected in the right optomotor 
field and from there the impulse goes through the stratum sagittale 
internum and the capsula interna down to the left sixth nucleus which 
causes the quick movement with the rotating object. 

Extensive destruction of one occipital pole always leads to loss of 
the optomotor nystagmus to one side. At the present time, one can 
always say from the presence of the optomotor nystagmus toward 
both sides that both optomotor fields and both optomotor tracts are 
intact. Especially for lesions around the geniculate body the study of 
the optomotor nystagmus will be of great value for the localization. 
Cord’s test is more reliable and leads to more constant results than 
the prism phenomenon of Wilbrand, although both methods are tests 
for the same optomotor reflex. The examination of the optomotor 
nystagmus should become a routine procedure in cases of lesions of the 
optic pathways. 

















News and Notes 


EpiteD BY Dr. JoHN HERBERT WAITE 


GENERAL 


Article by Dr. Hasket Derby.—In answer to various inquiries in regard to the 
article by Dr. Hasket Derby on “Personal Recollections of Graefe, Arlt, and 
Donders,” it may be said that this was written in the autumn of 1905, but for 
various reasons it was not considered wise to publish it at that time. It came to 
light only recently among Dr. Derby’s papers. 


The International League Against Trachoma.—The league, which was 
established during the session of the International Ophthalmological Congress at 
Amsterdam during September, has selected Dr. Emile de Grosz of Budapest 
president, and Dr. F. Wibaut of Amsterdam secretary. An effort will be made 
to secure the active cooperation of the League of Nations and of the Rockefeller 
Foundation. 


Braille Alphabet Centenary.—Louis Braille, in 1829, then in his twentieth 
year, simplified existing embossed methods of writing, and brought forth his 
alphabet. Braille had become blind in his third year as a result of sympathetic 
ophthalmia. The various letters of the Braille alphabet are represented by set 
arrangements of six embossed points, which transmit the character quickly to the 
sensitive finger. Thanks to the American Foundation for the Blind, there is now 
available a Braille typerwriter. Through the good services of numerous agencies, 
the sightless now have access to transcriptions of the Bible, the Koran, and about 
one thousand other important works. In Japan there is a daily newspaper in 
Braille, and in England there is a weekly edition of the London Daily Mail in 
Braille. 


SOCIETY NEWS 


The National Society for the Prevention of Blindness.—The society 
held its annual meeting in St. Louis, November 11 to 13. Subjects for discussion 
included “Conservation of Vision in Industry,” “Social Hygiene in Relation to the 
Prevention of Blindness,” “Trachoma,” “Vision Justice for the Young Child,” 
and “Sight-Saving Class Opportunities.” Addresses were given by Prof. Ernst 
Fuchs of Vienna and Prof. Daniel Velez of the University of Mexico. 


The American Academy of Ophthalmology and Otolaryngology.—At 
its annual meeting in Atlantic City in October, the academy elected Dr. William 
H. Wilder president. The next meeting of the academy will be held in Chicago, 


UNIVERSITY NEWS 


Senator Cirincione died on March 19, 1929, at the age of 65. He was pro- 
fessor of clinical ophthalmology, and he organized the ophthalmologic service at 
the polyclinic, Rome. In 1900, he founded the Clinica Oculistica, which absorbed 
the Annali di Ottalmologia. Professor Ovio, of Padua, has been designated as 
his successor. 

The Oxford Ophthalmological Congress, through its Secretary, C. G. Russ 
Wood, announces that its 1930 meeting will be held on July 10, 11 and 12. 
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The seventh postgraduate course in ophthalmology at Vienna will be given 
between October 1 and December 5, 1930, under the auspices of the American 
Medical Association of Vienna. Instruction will be: given by Prof. E. Fuchs, 
Prof. J. Meller, Prof. K. Lindner, and fifteen other well known teachers. The 
entire course is to be given in English for a minimum of ten and a maximum 
of fifteen men. Information may be secured by communicating with Dr. A. Fuchs, 
Vienna, VIII, Skodagasse 13. 


The School of Medicine of the University of Maryland has appointed 
Dr. Clyde A. Clapp professor of ophthalmology and Dr. Harvey K. Fleck assistant 
professor of ophthalmology. 








Abstracts from Current Literature 


EpIteEp By Dr. WILLIAM ZENTMAYER 


Anatomy and Embryology 


ANATOMIC STUDY OF QUADRANT HEMIANOPIA. MANUEL BoLapo, ESTEBAN 
ApRoGUE and ELIZABETH FRANKE, Arch. de oftal. de Buenos Aires 4:253 
(April) 1929. 


The case on which the paper is based is one of traumatic epilepsy of several 
years’ duration, in which several operations had been performed and in which 
a Dandy ventriculograph of the occipital portion of the left ventricle was followed 
by a quadrant hemianopia of the right external and inferior field and of the left 
lower and inner field. The patient died with violent cerebral symptoms after a 
successful recovery from a subsequent operation in the frontal region. Autopsy 
was performed and serial sections were made at different levels in the course 
of the ventricular puncture. The cause of the quadrant hemianopia was a section 
of fibers of the white substance of the upper lip of the calcarine fissure. The 
authors describe in great detail the pathologic lesions of both the gray and the 


white matter where affected by the puncture. C. E. Frenay. 
Physiology 
OcULOVISCERAL REFLEXES. J. E. LEBENsoHN, Am. J. Ophth. 12:562 (July) 
1929. 


The balancing effect of the autonomic and sympathetic nerves on various organs 
of the body including the eye are referred to; different persons show a slight 
ascendency of one system or the other. Conversely, impulses from the eye may 
affect the visceral organs through the vegetative nervous system, as in glaucoma, 
when vomiting and gastric distress may precede the trigeminal nerve pain and 
ocular congestion. The author also cites the oculocardiac reflex to illustrate 
this close relationship; he describes the manner in which the eye affects the 
stomach and, conversely, how a gastric disturbance may induce headache and ocular 
discomfort. By means of a stomach balloon, the motility of the stomach is 
charted by a revolving kymograph. The subject of the experiment wears lenses 
or prisms causing an error of refraction or a muscle imbalance. Gastric motility 
decreases when such lenses are worn, and increases when they are removed. The 
author concludes that it is established experimentally that reflexes from the eye 
to the stomach and from the stomach to the eye occur. He therefore pleads for 
closer cooperation between the gastrologist and the ophthalmologist, particularly in 


the control of functional gastric disorders. W. S. REESE. 
Vision 
STUDIES IN PERIMETRY: ERRORS OF REFRACTION, AGE AND SEX IN RELa~- 


TION TO SIZE OF THE ForM FIELp. C. E. FERREE, G. RAND and M. M. 
Monroe, Am. J. Ophth. 12:659 (Aug.) 1929. 


Perimetric examinations were made of 200 persons with the Feree-Rand 
perimeter, and the following conclusions made: 1. Errors of refraction are 
important factors influencing variability of size of the form field from person to 
person. 2. After forty years, age is also an important factor, while earlier than 
this the effect of age is negligible. 3. Sex is apparently not a factor of sufficient 
importance to be taken into account in diagnosis. W. S. REEsE. 
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; Lacrimal Apparatus 


NOTE ON CONCRETIONS IN THE LACRYMAL CANALICULI. R. R. JAmeEs, Brit. J. 
Ophth. 13:449 (Sept.) 1929. 


This rather unusual condition was seen in a young man. The concretion was 
lodged in the upper canaliculus; the lower was free. There had been a discharge 
from the eye for eighteen months. “Not until a purulent secretion was observed 
flowing from the upper punctum on pressure over the inner canthus was the 
correct diagnosis made. When the upper canaliculus was slit the fragments of 
the concretion were easily expressed. The débris showed a profuse streptothrix 
growth. The author pleads for a recognition of the fact that the upper canaliculus 


may be the site of the trouble. W. ZENTMAYER 


Conjunctiva 


PLASMOMA OF THE ConjyuNctTiIvA. W. M. JAmEs, Am. J. Ophth. 12:731 (Sept.) 
1929. 


"A farmer, aged 17, had a chronic inflammatory condition of long standing and 
had been treated for trachoma. Physical. examination revealed: cleft palate and 
harelip, chronic tonsillitis and right maxillary sinusitis. The nasopharynx revealed 
no tumor masses. Both eyes showed thickened lids with everted margins. There 
was a small, smooth mass protruding from the caruncle. When the lower lid was 
everted, a smooth, pink, waxy tumor presented from the fornix. Its surface was 
slightly irregular like a fine pebble-grain leather. In a number of the elevations 
a fine capillary tuft was seen beneath the conjunctiva. The conjunctiva of the 
lower lid was thickened and velvety, and exhibited a few old scars. That of 
the upper lid was more scarred from trachoma. A similar tumor was seen when 
the lid was everted. The cornea was clouded through all its layers, and there 
was moderate pannus. Vision was 6/60 and could not be improved with lenses. 

Some of the tumor masses were excised, and the patient was given roentgen 
and radium treatment. There was no evidence of recurrence, and the masses 
presenting from the caruncles decreased in size following radium therapy. Sections 
of the tumor showed the subepithelial tissue packed with plasma cells. The con- 
junctival epithelium was hypertrophied and there were a great many goblet cells. 
There was thickening of the scleroid layer which was infiltrated with numerous 
plasma cells. There were many large and small lymphocytes and an occasional 
polymorphonuclear leukocyte. Fibroblasts were few. An occasional foreign body 
giant cell was present. W. S. REESE. 


AMYLOID DEGENERATION OF THE CONJUNCTIVA. P. SATANOWSKy and J. A. 
SenA, Arch. de oftal. de Buenos Aires 4:334 (June 1) 1929. 


The authors first make extensive preliminary considerations on plasmacellular 
infiltration of the conjunctiva, and of hyaline and amyloid degenerations, which 
they consider intimately related and produced by irritative causes (radiations) or 
chronic inflammations (catarrhal conjunctivitis, trachoma, etc.), which produce 
a plasma-cellular infiltration (defensive reaction). This if insufficient affects the 
vitality of the new tissue with formation of degenerative foci. The authors do 
not conclude, however, that all amyloid degeneration must be preceded by a 
plasmacellular infiltration, nor that every plasma cellular infiltration must terminate 
in an amyloid degeneration. 
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The authors next report in detail, with numerous photographic cuts showing 
both macroscopic and microscopic lesions, two cases of plasma cellular infiltration 
with foci of amyloid degeneration of the conjunctiva, in which the patients were 
treated satisfactorily by an excision of the tarsus in one case and by x-rays in 


the other. C. E. Fintay. 


GonoccocAL CONJUNCTIVITIS IN A SoOcKET. J. H. Doacart, Brit. J. Ophth. 
13:406 (Aug.) 1929. 


The conjunctivitis occurred in the socket from which the eye had been removed 
ten years previously. The patient was a woman, aged 40, suffering from acute 
gonorrhea. The gonococcus was found in the discharge from the socket and the 


urethra. The course of the conjunctivitis was six days. W. Suneuaves 


Trachoma 


THE FINDING OF BACTERIUM GRANULOSIS (NOGUCHI) IN TRACHOMA. W. C. 
FINNOFF and P, TuyGeson, Am. J. Ophth. 12:651 (Aug.) 1929. 


This is in the nature of a preliminary report. Six cases of trachoma were 
studied and the material obtained for inoculation purposes by scraping the tarsal 
conjunctiva. A gram-negative bacillus was isolated which appeared identical 
morphologically and culturally with Bacterium granulosis. WS ieee 


THE EpitHEeLIAL CELL INCLUSIONS OF TRACHOMA. I, A. BENGSTON, Am. J. 
Ophth. 12:637 (Aug.) 1929. 


The author studied the inclusion bodies in film preparations and in sections 

from patients with trachoma, and also inoculated laboratory animals from which 
film preparations were made and studied. The following conclusions were made. 
The inclusion bodies in the epithelial cells of patients with trachoma originate 
from rod-shaped micro-organisms which tend to occur as diplobacilli. The 
development of the inclusion body after the entrance of the rod into the cytoplasm 
of the cell is due to multiplication of the organism and subsequent reaction on 
the part of the cell against the invading bacteria transforming them into small, 
reddish-stained, coccoid forms designated by Prowazek as “elementary bodies” 
with the blue-staining mantle which represents the partially dissolved portion of 
the bacteria. 
The “free Lindner initial bodies” appear to be pleomorphic or modified forms 
of rod-shaped bacteria which have been seen rather infrequently outside the cells 
and which occur as blue-stained oval or cylindric bodies stained at the rim and 
bipolarly. These are probably also formed as the result of the action of con- 
junctival fluids on the rod-shaped micro-organism. 

It has been possible to produce experimentally forms corresponding in appear- 
ance to the so-called “elementary bodies” of Prowazek and the “initial bodies” 
of Lindner by inoculating into the conjunctiva of guinea-pigs certain gram- 
negative rod-shaped organisms isolated from the conjunctiva of patients with 
trachoma. A study of preparations made a short time after the inoculations sug- 
gests that the “elementary bodies” and “initial bodies” represent modifications 
of the organisms originally introduced, these modifications being brought about 
by the action of lytic substances contained in the conjunctival fluids and tissues. 


W. S. REESE. 








738 ARCHIVES OF OPHTHALMOLOGY 


Cornea and Sclera 


A Case oF BLUE DEGENERATION OF THE CorNEA. T. H. Butter, Brit. J. 
Ophth. 13:401 (Aug.) 1929. 


This condition, which the author believes to be unique, was seen in 1925, in 
a case of chronic conjunctivitis with peripheral corneal ulcers. In 1928, during 
a recurrence of this condition a blue coloration of the cornea was noted. With 
the biomicroscope the whole substance in the lower half of the posterior eighth 
of the cornea had a quilted appearance. The corneal tissue showed a coarse white 
granulation thickly dotted with bright blue flecks. The blue hue is accurately 
represented by “cyanine” in a paint box. The corneal prism has a superficial 
golden sheen, and on certain aspects there is a purple tinge in the upper part 
of the prism. These colors are probably contrast colors to the intense blue which 
is the dominant tone of the picture. The color was not present in retro-illumination. 

Six months later the color had faded to an ash gray. The author considers 
the cause and genesis unknown but explains it as due to a physical alteration 
which has produced a reflecting surface which causes an interference of light in 


such a way that blue predominates. The hue suggests spectral rather than pigment 


blue. W. ZENTMAYER. 


KERATOCONUS COMPLICATED WITH SENILE CATARACT AND GLAUCOMA. P. A. 
JaEnscuH, Klin. Monatsbl. f. Augenh. 82:479 (April) 1929. 


Axenfeld reported on the rarity of senile cataract complicated with keratoconus. 
Congenital and other forms of cataracts are more frequent in this condition of 
the cornea and may, according to Fleischer, cause the formation of the keratoconus. 

Jaensch reports three cases of senile cataracts among fifty-five cases of kerato- 
conus. These were successfully extracted with simultaneous iridectomies. Scars 
resulting from scrofulous keratitis seemed to suggest keratectasia in the first case; 
yet the clinical picture showed keratoconus. The rapid loss of the sight in one 
of the eyes of this patient proved the existence of a senile cataract, although 
he was only 36 years of age. The lens of the other eye was clear. 

The opacification of the lens of the second patient developed when he was 
65 years of age. He had a typical keratoconus. The keratoconus of the third 
patient was less extensive, but was complicated with high myopia and central 
changes, which were considered senile. 

Complications with glaucoma are still rarer than those with senile cataract. 
The author refers to two cases, one reported by Wicherkiewicz, the other by 
Pagenstecher. Then he reports the following case of Uhthoff. One eye of a 
woman, aged 41, was enucleated for absolute glaucoma in keratoconus. The other 
eye had a myopia of 10 diopters and a high degree of astigmatism. Iridectomy 
was performed with the result that the cornea became somewhat flatter and the 
tension lower. The vision, about 5/60 in 1920, was 5/20 in 1926. Anatomic 
examination of the enucleated globe showed irregularity of the epithelium of the 
cornea and conical epithelial excrescences into the propria, more distinct in this 
case of absolute glaucoma than commonly in keratoconus. Club-shaped formations 
of this description were found especially in the apex of the keratoconus; these 
may be considered as caused by cauterization. Degenerative pannus and scant 
vascularization of the parenchyma were further evidences of glaucoma; it was 
primary, judging by the absence of inflammatory changes, central anterior and 
posterior synechias and opacities of the lens. A shallow anterior chamber, due 
to a ring-shaped synechia at the, root of the iris, was an unusual feature in 
this case of keratoconus. 


K. L. STO... 
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Lens 


A Rare Form or DEVELOPMENTAL Cataract. J. A. Conway and J. M. 
Tuomson, Brit. J. Ophth. 13:402 (Aug.) 1929. 


This unusual condition was seen in the right eye of a man, 68 years of age. 
The biomicroscope showed the cornea clear; the iris presented a small decolorized 
atrophic area at 3.00 o’clock. A narrow band of white tissue was seen traversing 
the anterior chamber in an anteroposterior direction. The anterior end was 
attached to the collaret of the iris at 3.00 o’clock whence it dipped over the 
margin of the pupil and pierced the anterior capsule of the lens, running straight 
back through the clear lens to end in a flattened white opacity, lying in the 
equatorial plane of the lens, apparently at the junction of the fetal and infantile 
nuclei. The opacity was roughly oval with its long axis horizontal, and measured 
3 by 2 mm. Below the opacity on the anterior capsule were stellate spots of 
pigment. 

The authors’ interpretation of the clinical picture is that the opacity of the 
lens was due to an alteration in the normal sequence of the steps of develop- 
ment of the eye. The remarkable points are: that there is no capsular opacity 
now, with the exception of the entering cord; and that the lens fibers between the 
main opacity and the surface of the lens, i. e., the adult nucleus and cortex, are 
normal and transparent, not even riders of opacity from the cord in its passage 


through the lens being present. W. Zenrwayver 


THe Zonuta LAMELLA. A. Etscunic, Arch. f. Augenh. 100-101:760, 1929. 


The author gives a review of the reported cases of zonula lamella and discusses 
the various theories which have been offered to account for this. He points out 
that changes in the volume of the lens could not account for the condition. The 
point at which the rupture of the lamella begins is the site of attachment of the 
most anterior zonular fibers in the lens capsule so that it is probable that a pull 
of the zonular fibers has something to do with the rupture. 

Elschnig holds the view that the immediate cause of the condition is the effect 
of the heat rays and not the rays of shorter wave length. It is possible that the 
action of the heat on the ciliary body or on the aqueous directly causes changes 
which lead secondarily to nutritive changes in the lens. The existence of the 
zonula lamella in normal eyes is extremely difficult to demonstrate, and Elschnig 
was unable to decide satisfactorily just what portion of the normal anterior lens 


capsule becomes the zonula lamella. Weancrs Hasp Andon 


Uvea 


HETEROCHROMIA IRIDIS WITH CYCLITIS AND CATARACT. H. S. Grape, Am. 
J. Ophth. 12:547 (July) 1929. 


The author describes congenital heterochromia and the factors causing varia- 
tion in the color of the iris. He classifies heterochromia as: (a) congenital, (b) a 
retrogressive development in postinfantile life and (c) the result of a pathologic 
process. The first type is an anomaly and is not dependent on any pathologic 
process. Physiologic depigmentation has been observed by Lutz in healthy eyes. 
Lutz believes that depigmentation precedes the pathologic process which develops 
in the lighter and hence less resistant eye. No recorded case can be found in 
which it has been proved that an acquired lighter color of the iris preceded the 
presence of a pathologic condition. The author cites one case seen by Dr. Wilder 
before the advent of the slit-lamp era, at which time it showed neither hetero- 
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chromia nor uveitis. He states that these patients are not as a rule aware of any 
trouble until the opacities of the lens interfere with vision. The hypertension seen 
in these cases is ascribed to a contracture of the meshes of the pectinate ligament, 
a decreased absorption of aqueous by the anterior surface of the iris, and in an 
increased output of aqueous by the ciliary body due to inflammatory reaction. 
The character and location of the precipitates, the condition of the anterior chamber 
and other pathologic phases are described. The author believes tuberculosis to 
be the cause of this type of uveitis and he uses the standard bacillary emulsion 
with an initial dose of 0.00001 mg. This is increased slowly and constantly at 
weekly intervals, the total period of a course being from four to six months. 
Locally, pilocarpine is used for the hypertension. Atropine and heat are not used. 
Cataract extraction is done when the process has become quiescent without fear of 
complications. The author could find no case recorded in which the second eye 
became similarly involved at a later period. Thirteen cases of heterochromia are 
recorded. 


W. S. REESE. 
REPORT ON A CASE OF SO-CALLED COLOBOMA OF THE MACULA. LteEuT. COL. 
A. M. Dick and M. R. Sawuney, Brit. J. Ophth. 13:445 (Sept.) 1929. 


The macular changes described were seen in a male Hindu. Vision in each 
eye equaled 2/60; it improved to 6/60 by a + 6 diopter sphere with a + 2 diopter 
cylinder, axis 180 degrees. Jaeger test type no. 1 was read at a distance of 4 inches 
with and without glasses. There was a relative central scotoma, and the peripheral 
field was contracted. The rest of the fundus appeared to be normal. The authors 
consider the following points of interest in the case: the size of the coloboma (less 
than half the size of the disk and vertically oval, not horizontally oval as usual) ; 
its sharp definition, and the presence of round shining bodies which looked like 
cholesterol crystals, a degenerative product the result of an old hemorrhage. This 
favors the theory that colobomas are pathologic in origin. According to Miss 
Mann’s classification, this case comes under the heading of a nonpigmented coloboma. 


Muttrete Cysts oF THE IRIs. GALLEMERTS and GAuTHIER, Ann. d’ocul. 166: 
436 (June) 1929. 


The patient was first seen at the age of 4 when a small cyst of the upper half 
of the iris of the right eye was incised. Fourteen years later he returned with five 
cysts of the superior portion of the right iris. One cyst was considerably larger 
than the other four. All were filled with transparent fluid, except one which 
contained granular masses. The largest cyst was covered with pigment dots and 
had fibrous striae along its anterior wall. 

Examination with the slit-lamp revealed a clear space between the posterior 
surface of the cornea and the anterior wall of the largest cyst. 

At operation, under a retrobulbar injection of procaine hydrochloride and 
epinephrine plus instillation of cocaine, a conjunctival flap surrounding the upper 
half of the cornea was dissected free. Then sutures were placed in the flap. Next 
a keratome incision was made in the upper border of the cornea and enlarged to 
the horizontal meridian with scissors, so that the superior half of the cornea could 
be reflected back in such a manner as to expose entirely the portion of the iris 
containing the cysts. All of the latter, including their walls, were excised, thus 
preventing a recurrence. After the cornea was replaced in its normal position, the 
wound was covered with the conjunctival flap. 

An attack of iritis followed the operation, but it was quickly controlled by 
atropine. There was a synechia below and a few pigment dots were seen on 
the lens. 


HuNTER W. SCARLETT. 
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Glaucoma 


THE SYMPTOMATOLOGY OF GLAUCOMA AND THE PATHOGENESIS, MAGiIToT, Ann. 
d’ocul. 166:439 (June) 1929. 


The different types of scotomas are first discussed, showing that outside of the 
characteristic peripheral contraction of the fields one finds, in patients with 
glaucoma, total or relative defects in sector form, while central vision remains intact 
for a long time. 

The author thinks that the Bjerrum scotoma is produced by a vascular condi- 
tion, either by an arrest of the column of blood in an arteriole by ocular compression 
or by ischemia due to thickening of the vessel wall. The arciform scotoma is found 
in a localized embolus of a branch of the central artery, chorioretinitis juxta- 
papillaris, myopic sclerochoroiditis and in quinine intoxication, showing that this 
type of scotoma is not elective for glaucoma alone. 

The conclusions are that the scotomas of Bjerrum, Ronne, Seidel and Elliot 
are for the most part due to vascular trouble, at first slight, to which is added after 
a time a spasmodic element. Hypertension adds itself to this mechanism by the 
compression it exerts. Later the lesions become completely obliterative so that 
other nerve bundles become deprived of their vascular supply. It is possible that 
the vascular defect acts by an edema, surrounding the territory supplied. 

Retinal torpor is present in some cases of glaucoma, manifested by alteration 
in the power of adaptation due to a marked contraction of the visual field. There 
exist troubles of light sense, which some attribute to optic atrophy, while others 
impute them to hypertension. The differential light sense is the first affected, which 
is generally a sign of hypertension. 

The diseases of the optic nerve are not due more to the hypertension than to the 
condition of the vessels, in other words to its nutrition. The more advanced stage 
of atrophy is imputed to ischemia, not due to a simple compression of the arteries, 
but to a vascular impermeability, produced by vascular disease. 

The vascular lesions of the glaucomatous eye are as follows, depending on the 
type of glaucoma. 

1. Hemorrhagic Glaucoma: Generalized angiosclerosis is seen throughout the 
uvea and is also encountered in the retinal vessels and in the central arteries and 
veins. It occurs in the posterior ciliary vessels. There is choroidal engorgement 
with hemorrhagic suffusions, and general edema of the retina and vitreous. 

2. Acute Glaucoma: One finds hyperemia of the uveal and ciliary vessels and 
dilated veins, with areas of lymphocytes. There exist phlebitis and endophlebitis 
of the vena vorticosa, also a sclerosis of the iris vessels and of the venous circle 
of Leber. 

3. Chronic Inflammatory Glaucoma: Generalized sclerosis of the vessels, espe- 
cially the veins, and engorged choroid are noted, with hypertrophy and thickening 
of the vessels. 

4. Simple Chronic Glaucoma: Islets of leukocytes were seen in the iris stroma 
with fibrous degeneration of the central vein and sclerosis of the choroidal vessels. 

5. Infantile Glaucoma: Lesions of the vessels, especially thickening of the 
arterial musculature, are prominent. 


6. Secondary Glaucoma: An augmentation of epibulbar vessels is shown, char- 
acterized by an extreme filling of the arteries, and to a less degree of the veins. 

Uhthoff found that in secondary glaucoma, arterial lesions were rare, while 
venous complications comprised 13 per cent of the total. Secondary glaucoma forms 
a fourth of all the cases. 
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Many glaucomatous patients present, among others, cardiovascular lesions; the 
estimated percentage has been as high as 94. A large number have altered renal 
permeability, indicating a faulty excretion. 

In brief, in those afflicted with glaucoma several parts of the organism are 
attacked, but one part is bearing the brunt of the attack. There is an altered 
capillary permeability. 

All the facts favor a vascular etiology for glaucoma. If the circulatory dis- 
turbance is a factor, which seems proved, it should be completed by the pathologic 
modification of the capillary permeability and the intervention of the nervous 


ystem. 
deena HuntTER W. SCARLETT. 


THE INCIDENCE OF AGE AND SEX IN GLAucoMmA. C. Espfitpora LugueE, Arch. 
de oftal. hispano-am. 30:317 (June) 1929. 


The author’s observations and statistics are based on a series of 300 cases from 
Charlin’s Clinic (Chili) seen during the last ten years. In this paper, he studies 
the relationship of age and sex to glaucoma, and concludes that glaucoma musi be 
considered as a disease of the eye pointing toward general vascular disturbances, 
in the same way as a retinal exudate indicates nephritis or an Argyll-Robertson 
pupil, nerve syphilis. 

In relation to age, he divides life into four epochs: youth (up to 40), maturity 
(between 40 and 50), presenility (between 50 and 60) and old age (after 60). 

Of the 300 cases, 114 occurred in patients over 60, which is contrary to the 
belief that glaucoma is a disease belonging almost exclusively to old age. The 
age distribution in the 300 cases was as follows: between 15 and 40 years, 
twenty-five cases; between 41 and 50, seventy-one; between 51 and 60, ninety; 
between 61 and 70, eighty-five; between 71 and 80, twenty-six, and between 81 
and 120, three. 

In relation to sex, he finds a marked predisposition in favor of women. This 
predisposition is especially noticeable before 60, the relative proportions being from 
23 to 25 per cent for men and from 77 to 75 per cent for women; after 60, the 
relative proportion increases in men and diminishes in women, and after 70, the 
relative proportion is almost equal (48 per cent in men against 52 per cent in 
women). Although glaucoma is more frequent in women than in men at all ages, 
this relative difference is most marked in acute glaucoma. These data are illus- 
trated by charts. C RB. Fonay. 


So-CALLED PrimaRy GLAucOMA. F. TERRIEN and P. VeErL, Arch. d’opht. 
46:333 (June) 1929. 


The authors report seven cases of cyclitis with hypertension in which without 
the aid of the slit-larmp a diagnosis of primary simple glaucoma could properly 
have been made. The cases present all the symptoms of a prodromal attack of 
glaucoma. .The hypertension may be transient with slight ciliary injection, little 
corneal disturbance and no infiltration of the iris. Only when examined with the 
slit-lamp will the fine deposits on the posterior surface of the cornea be found. 
These precipitates, less numerous than those of an iridocyclitis with essentially 
normal tension and ciliary congestion, are often situated in the pupillary area and 
do not collect in a triangle in the lower part of the cornea. The nature and 
etiology of this condition are discussed. The authors advise against the use of 
mydriatics and state that miotics favorably influence many cases over long periods 
of time. Operative intervention to decompress such eyes has proved disappointing. 
They suggest paracentesis for these cases. S. B. Martow. 
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THE SYMPTOMATOLOGY OF GLAUCOMA AND THE PROBLEM OF PATHOGENESIS. 
A. Maaeirot, Ann. d’ocul. 166:565 (July) 1929. 


To most opthalmologists the crucial point about the pathogenesis of glaucoma 
is a pathologic hypertension without a clear conception of the mechanism regulating 
normal ocular tension. To understand the latter, a knowledge of the interchange of 
intra-ocular fluids is necessary. 

Two principal factors regulate ophthalmotonus ; first, blood pressure in the uveal 
and retinal capillaries, and second, permeability of the capillary walls. 

The normal eye can rapidly recover its physiologic circulatory equilibrium when 
it is disturbed, while a glaucomatous eye cannot do it so well. Capillaries are 
subject to three kinds of influences: (a) the substances circulating in the blood, 
which explains the action of internal secretion; (b) the hydromechanical factor, 
that is to say arterial pressure, and (c) the nervous system. 

The tension of a glaucomatous eye with a hypertension of say 60 mm. of 
mercury will fall to 20 and then to 10 after enucleation and the cutting off of the 
ciyculation. This shows that the latter plays a considerable rdle in glaucoma. Also 
the hypertensive eye, after the disappearance of circulation, conserves a state of 
hardness representing another element in excess. 

In the entire organism the endothelial wall of the capillaries allows the passage 
of a liquid rich in mineral matter and poor in albumin. This liquid has the same 
composition as the cerebrospinal fluid and the aqueous humor. The latter is slowly 
derived from all the capillaries of the eye, and serves as a vehicle for the mineral 
elements and the carbohydrates, which are consumed by the tissues. 

The idea of glaucoma as an edema was first expressed by Terson in 1901. 
Struck with the resemblance between acute glaucoma and noninflammatory 
edematous conditions in other parts of the body, he attempted to develop the 
vascular, nervous and at times toxic analogies of acute edema and acute glaucoma. 
Edema is not merely mechanical but is influenced by a nervous element, especially 
that of cervical sympathetic. It is a mistake to think that the interstitial accumula- 
tion of liquid causes a deep anterior chamber, as in buphthalmos, because paracen- 
tesis has proved otherwise. The amount of fluid in the tissues is due to the 
increased capillary permeability. Inflammatory signs which are the manifestation 
of excessive vasodilatation have an indisputable nervous origin. 


HUNTER SCARLETT. 


Retina; Optic Nerve 


RETINAL DETACHMENT COMPLICATING INSULIN THERAPY. D. ALPERIN, Am. 
J. Ophth. 12:486 (June) 1929. 


The author has seen three cases of retinal detachment due, he believes, to 
insulin. The following case is cited. Mrs. A. E., aged 32, was treated for diabetes 
for one and a half years, and suddenly became blind in the right eye. Nothing 
unusual could be elicited as to history except for the occurrence of a vague dull 
pain somewhere in the right parietal region. The pupillary reactions were normal, 
the media clear and the retina hazy especially around the macula where slight 
pigment disturbances could be made out. There was no light perception. The 
patient recovered her vision except for an absolute central scotoma which is 
gradually becoming smaller. The author believes that after insulin therapy these 
patients become hypoglycemic and a greater amount of exudate, diffusate or 
transudate is thrown into the subretinal space from the choroidal plexus of 
vessels and a flat detachment results. W. S. REESE. 
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RETINAL DETACHMENT. R. KERry, Brit. J. Ophth. 13:447 (Sept.) 1929. 


The author adds two more cases of retinal detachment to the three previously 
reported, in which the patients were treated with iodized oil. The first was one 
of a general detachment seen in the left eye of a young girl, for which no cause was 
established. Treatment was discontinued after a few weeks. Improvement had 


“taken place in the circulation on the superior temporal vein. The second was 


seen in a woman, aged about 60 years. She was wearing a —8 diopter spherical 
lens before the right eye. The vision of the left eye was 6/60 due to injury in 
childhood. In the right eye, there was a complete detachment of the retina. Vision 
was practically nil. As the result of treatment with iodized oil, there was.some 


improvement in vision at the end of eight months. W. Déncuseun 


DISKIFORM DEGENERATION OF THE CENTRAL AREA OF THE RETINA. A. 
VAZQUEZ BARRIERE, Arch. de oftal. de Buenos Aires 4:223 (April) 1929. 


The author reports a case of a woman, aged 65, who presented a well marked 
lesion of the left macular region, oval in form, of 3 disks diameter in the vertical 
and 2% in the horizontal diameter. Its limits were well defined below and 
inward and diffuse above and outward, of a whitish gray, somewhat yellowish 
below and outward; its surface was slightly raised (1 diopter), the internal portion 
being bordered by a horse-shoe shaped retinal hemorrhage. The case was followed 
for ten months, during which the hemorrhage was absorbed and the lesion reduced 
in size with flattening of its surface. The patient gave a negative Wassermann 
reaction. 

The author considers the case as fitting into those recently described by 
Junius and Kuhnt in their book on “Die scheibenformige Entartung der Netzhaut- 
mitte,” and after a brief reference to the literature in different countries, he, with 
these authors, considers the primary cause to be a vascular lesion, especially 
of the smaller vessels which converge toward the macular region. The author 
is likewise inclined to consider the lesion as of a degenerative and not an inflam- 
matory nature. He next points to the difference between it and Coats’ retinitis, 
which occurs mostly in young subjects and in which often the macular region 
is not involved. He considers the lesion, related in its nature to retinitis circinato 
and quotes two cases from Junius and Kuhnt in which both were found in 


the same eye. C. E. FIntay 


GLIAL DEGENERATION OF THE Optic NERVE, HEREDITARY, PROBABLY CON- 
GENITAL; CENTRAL VESSELS INVOLVED; STRABISMUS. HANDMANN, Klin. 
Monatsbl. f. Augenh. 83:145 (Aug.-Sept.) 1929. 


The author describes a condition of the disks, resembling the atrophy following 
a choked disk, but differing from it by a peculiar arrangement of the blood vessels. 
The patients were mostly children in whom strabismus was noticed at an early 
age, or since birth. None of them had shown any symptoms of a general disease. 
Syphilis could be excluded. Rotatory nystagmus was present in some of these 
cases. Vision varied from 4/18 to amaurosis, and pupillary reaction was present 
or lacking according to the degree of atrophy of the optic nerve. The disks were 
sharply defined; their margins and adjacent parts were pigmented and the color 
was of a pale to grayish green; they were flat but not excavated. The funnel for 
the vessels was rudimentary, or missing, or in some instances replaced by a dense 
central formation, glial in type and of a grayish green. The lamina could not be 
seen. The central vessels were not discernible, but the peripheral ones of the disks 
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were enlarged; many of them started at the margin of the disk and took a straight 
course into the retina; their walls and striation appeared normal; their diameter, 
especially that of the arteries, seemed reduced. The disks were of the usual size. 
The presence of an atrophic ring around the disks and pigmentation surrounding 
it gave evidence that the adjoining retina and choroid were involved. Proliferation 
of the glia between disk and macula was seen in one case. The remainder of the- 
fundus was always free from changes including retinitis pigmentosa. The lacking 
reflex in the macula seemed to indicate hypoplasia of the retina. 

The condition described remained unchanged during several years’ observation, 
indicating that it was identical with a closed process. Heredity was present in one 
case in which the fundus of father and son offered the same picture. Only a few 
other symptoms of degeneration were found in these six cases: asymmetry of the 
face coupled with a lower position of the orbit on the side of the affected disk and 
slight ptosis of 2 mm. In another child there was perinuclear cataract, oval 
pupil of the affected eye and microcornea of 9 mm. diameter of both eyes. The 
age of four patients ranged between 5 and 10 years; two others were aged 14 and 
21 years, respectively. The observations in these cases are distinctly different from 
those published by Koyanagi, von Hippel, Heine and from those described by 
Leber under the heading “diseases of the optic nerve on a hereditary base” all of 
which appeared at a later age; they were caused by toxic or endocrinous influences. 
Alsberg’s case of heredity is still different (Klin. Monatsbl. f. Augenh. 79:832, 
1927), as are Behr’s (Klin. Monatsbl. f. Augenh. 47:138, 1909), who found 
numerous signs of degeneracy in his patients. The patients in the author’s cases 
were healthy with changes limited to the eyes and face. 

The author considers his cases as a special type of central glial degeneration 
of the optic nerve with a typical involvement of the central retinal vessels. He is 
doubtful whether the condition is hereditary or the result of an inflammation 
suffered early in life. The former is at least probable in these cases as the same 
picture is offered as that seen in the case of father and son. The condition 
seems to have developed at the time of the formation of the vessel funnel which 
in these cases is replaced by mesodermal tissue. The condition may correspond 
with a coloboma free from malformation, defects or pitting. Velhagen emphasized 
that smallness of the disk and other changes of the optic nerve may happen without 
the formation of a coloboma. 

The author, in agreement with Seissinger, presses the impoftance of exact 
examinations of the eye in infants and new-born children. KL Srozz. 


Neurology 


CHANGES OF THE FIELD OF VISION AND THE FuUNDUS IN TUMORS OF THE 
PirurtaRy Bopy. S. BrrinceER, Klin. Monatsbl. f. Augenh. 83:153 (Aug.- 
Sept.) 1929. 


Contrary to the opinion sometimes held, that bitemporal hemianopia and simple 
atrophy of the optic nerve are typical symptoms in tumors of the hypophysis, the 
author points out that the recent literature shows great variability in fundus and 
field. 

He gives an account of ninety-six cases examined at the Elschnig clinic at 
Prague. Of these, fifty-two are reported in which the correctness of the diagnosis 
had been established either by subsequent operation, or by roentgenogram. The 
cases are divided into three groups, acromegaly, dystrophy and tumors. The 
first two groups disclosed all the symptoms mentioned by Pierre Marie and by 
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Froehlich. The third group offered some few symptoms of acromegaly and 
dystrophy besides those of the tumors. The field was normal in eight of the 
fourteen cases of acromegaly, temporal hemianopia with concentric narrow fields 
was present in two cases, coupled with amaurosis in one of them. There was one 
case each of homonymous hemianopia, of concentric narrowed fields of both eyes, 
of central scotoma and of binocular amaurosis. Six times the normal fields were 
accompanied by normal fundus, once by binocular simple atrophy of the disks and 
once by neuritis. The postmortem examination in the case of homonymous 
hemianopia revealed two tumors of the hypophysis, each the size of a walnut and 
softening in the right hemisphere. One of the tumors had attacked the left tractus, 
thereby causing paresis of the left oculomotor and weakness of the right facial- 
hypoglossus nerves. The fundus was normal in six cases, simple atrophy was 
present in five cases, neuritis in one and postneuritic atrophy in two. Not con- 
sidering the case of binocular amaurosis, the vision was reduced more frequently 
in the right than in the left eye. 

Seven cases form the second group of adiposogenital dystrophy. Two of them 
had normal fields and fundus, one bitemporal, two temporal hemianopia with 
amaurosis of the second eye and one concentric narrow fields of both eyes. One 
case showed an atypical course of the involvement of the field. The cases of 
temporal and bitemporal hemianopias were coupled with simple atrophy; the one 
with concentric narrow fields had choked disks. Choked disk and simple atrophy 
were found in a relation of 1: 14. 

The third group consists of thirty-one cases of tumors. The symptoms were 
chiefly those of brain tumors, with acromegaly or dystrophy present in some of them. 
The classification of the field disturbances is in accordance with Wilbrand-Saenger. 
There were four normal fields, nine had bitemporal, eight had temporal hemianopia 
with amaurosis of the second eye, one had temporal hemianopia with a normal 
field in the second eye; and in one case of monocular temporal hemianopia, 
amaurosis and temporal hemianopia developed in the second eye later one. Another 
case began with bitemporal hemianopia and terminated in amaurosis of one eye and 
temporal hemianopia of the other. One had nasal hemianopia and amaurosis 
of the second eye; one had superior hemianopia, three had concentric narrowed 
field and one had amaurosis of both eyes. Of the four cases with normal fields one 
showed binocular simple atrophy, one choked disk in one eye and one post- 
neuritic atrophy. The tumors with bitemporal hemianopias showed typical distur- 
bances in two and atypical in six cases. These consisted in extensively narrowed 
nasal fields of regular or irregular types, respectively, allied with considerably 
diminished function of the temporal fields, or of a combination of total hemianopia 
with hemichromatopsia of the second eye. Central scotoma was seen in one single 
cases of hemichormatopsia; the nasal field was considerably narrowed for colors. 
The fundus of this group showed binocular simple atrophy in twelve, monocular in 
one, binocular neuritis in two, monocular in one, postneuritic atrophy in seven, 
choked disk in four, atrophy after choked disk and in five and normal disks in 
two cases. 

The vision in tumors of the pituitary body varies considerably, hence the 
different data compiled by various authors. The compilations of de Schweinitz 
are compared with those of the author in a statistical table. Changes of the vision 
allow no conclusions regarding the development of the tumor, nor do ophthalmo- 
scopic symptoms offer any assistance in defining its type, location or progress. 


The field was normal in more than 57 per cent of the cases in the acromegaly 
group while temporal hemianopia was less frequent. The frequency of normal 
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fields equals that of bitemporal and temporal hemianopias in dystrophy. Hemian- 
opias are predominating with 32 per cent each, in the third group, that of the 
tumors. Bitemporal hemianopia, considered typical in tumors of the hypophysis, 
is not so frequent as many authors believe. It was found in twelve of fifty-two 
cases, or in 50 per cent if those cases are added in which temporal hemianopia 
was coupled with amaurosis of the second eye. 

While normal disks or simple atrophy are frequent in acromegaly, simple 
atrophy is twice as frequent in Froehlich’s dystrophy. Simple atrophy and 
neuritis are found in the tumor group in a relation of 13:16. Their presence, 
therefore, does not exclude the presence of a tumor of the hypophysis, as had been 
the opinion heretofore. 

The visual disturbances begin in one eye mostly, in the form of a relative 
scotoma of the temporal side, usually in connection with the blind spot. The 
scotoma may become absolute and grow larger, forming later on a sector-shaped 
defect. . 

In some cases the color perception on the temporal field will gradually dis- 
appear while white perception may persist for some time. Bitemporal hemianopias 
are rare. 

The author considers as characteristic the great undulations of color per- 
ception and vision in the temporal fields dependent particularly on the size and 
type of the scotoma. Temporal visual defects extend late into the nasal field, 
saving central vision frequently to the last. This is different in developing 
amaurosis when the central vision disappears prior to that of the nasal field. 
Involvement of the tractus or optic nerve seems to be indicated by the presence 
of atypical fields, or when the defect of one eye progresses in some irregular 
manner into the nasal field. Descending neuritis and secondary disease of the 
optic nerve may, of course, also lead to the appearance of choked disks, or 


neuritis. K. L. STOLt. 


Ocular Muscles 


ROTATION PLANES IN Factat AsyMMETRY. H. McI. Morton, Am. J. Ophth. 
12:576 (July) 1929. 


The author states that it is the natural tendency to regard the merely apparent 
or actual elevation of one of the horizontal planes as sufficient evidence of 
heterophoria. The relation of the visual axes to their common plane of rotation, 
and not the relationship of the separate horizontal planes, is the determining 
factor as to the presence or absence of heterophoria. A picture is shown of a 
patient with noncoincident horizontal planes who, nevertheless, had binocular single 
vision for all points of fixation throughout the combined visual fields. So long 
as the visual axes, while fixing at a common point, remain in this common plane 
within the excursional limits of the two eyes, there is orthophoria. The mere 
tilting of this plane away from its normal horizontal position need not provoke 
diplopia or interfere with corresponding retinal identity any more than when these 
axes are moving in a plane coincident with the horizontal plane of the head. 
The author suggests the terms hyperophthalmos and hypo-ophthalmos to designate 
the actually higher or lower position of either eye, and the root “version” to 
designate the position of the visual axis of one eye as it relates to the other. Thus, 
there may be hyperophthalmos of the right eye with existing hypoversion (now 
designated hypophoria). 8 Si 
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RETROPLACEMENT FOR STRABISMUS. C. BERENS, R. R. Losey and P. T. 
Connotiy, Am. J. Ophth. 12:720 (Sept.) 1929. 


The authors discuss retroplacement and its indications. An operation is 
described in which the tendon is cut off and placed several millimeters back of its 
original insertion. The following conclusions are arrived at: 1. Retroplacement, 
combined with preoperative and postoperative orthoptic exercises, has afforded more 
uniformly encouraging results than any other muscle operation in the treatment of 
esotropia and exotropia. 2. The final effect of retroplacement can usually be more 
accurately foretold than the final effect of resection. This makes the results of 
operations for* strabismus, even when performed under general anesthesia, more 
uniformly exact. 3. Muscle stump fixation with two doubly armed removable 
silk sutures spreads the muscle, insuring broad attachment of the retroplaced 
tendon, and probably diminishes the danger of intra-ocular infection since episcleral 
fixation may be superficial or may be dispensed with. W. S: Rezsr. 


SoME EXPERIMENTS ON EyE Movements. D. E. CorkiLt and R. J. LYTHGOE, 
Brit. J. Ophth. 13:433 (Sept.) 1929. 


The experiments were devised with a view to finding the time taken, under 
different conditions, for a subject to move his eyes from the position in which 
he was fixating a point to another in which he could see a test object, certain 
details of which he had to read. It was sought to determine whether the time 
required to make the movement could be influenced by the appearance of a 
“glare” elsewhere in the field of vision. A description of the apparatus used 
in making the tests, and tables showing the effects obtained, are given. 

The summary and conclusions reached are as follows: 

1. We have measured the time taken for a subject to move his eyes away 
from a fixation point and recognize a test object momentarily exhibited at an 
angle of 20 degrees with the fixation point. 

2. Six subjects did the experiments, two of whom were rather insensitive to 
changed conditions, while the other four reacted as follows: 

3. Small variations in the length of exposure of the test object have a marked 
effect on the number of mistakes made. 

4. The ease with which eye movements in different directions can be made 
is in this order: right and left; down; up. 

5. A glaring source of light in the field of vision has no appreciable effect 
on the number of mistakes except when it lies on a straight line between the 
fixation point and the test object. This effect is attributed to after-images. 


W. ZENTMAYER. 


VERTICAL STRABISMUS. RAUL ARGANARAZ, Arch. de oftal. de Buenos Aires 4: 
315 (June) 1929. 


The author divides the cases into two groups: functional and paralytic (with 
torticollis). 

In the first group, there is no sense of fusion or tendency toward binocular 
vision. In these cases, in place of complicated operations on from two to four 
muscles, the author makes a capsular advancement supplemented by a ‘capsular 
relaxation. The first he produces by an excision of a vertical strip of conjunctiva 
and Tenon’s capsule over the weak rectus; the tissue defect is then stretched 
laterally and corrected by means of vertical sutures, converting the vertical wound 
into a horizontal scar. 














ABSTRACTS FROM CURRENT LITERATURE 749 


The second group comprises cases of congenital or acquired paralyses with 
normal binocular vision, in which there occurs a compensatory deviation of the 
head (torticollis) in order to avoid diplopia. These he divides into four groups: 
(1) paralysis of the left superior oblique or right superior rectus; (2) paralysis of 
the left inferior oblique or right inferior rectus; (3) paralysis of the right superior 
oblique or left superior rectus, and (4) paralysis of the right inferior oblique or 
left inferior rectus. These in reality constitute only two groups as groups one 
and three and two and four are almost identical, the only difference being in the 
side affected. In both the cases of the first group, when the patient looks down- 
ward and toward the right, the left eye lags behind owing to insufficient action of 
the left superior oblique, the movement of the right eye being exaggerated owing 
to spasm of the right inferior rectus. On looking upward and toward the left, the 
right eye falls back (insufficiency of the right superior rectus), and the left eye 
shows exaggerated action (spasm of the left inferior oblique), there being functional 
deviation of the eyes toward the right and coordinated action toward the left. 
Diagnosis is possible only by noting the position of the head (torticollis), the 
diplopia being the same in both cases. In paralysis of the left superior rectus, the 
head is inclined toward the right, in paralysis of the right superior oblique toward 
the left. . 

The operative procedures recommended are as follows: (1) tenotomy of the 
right inferior rectus (best and easiest); (2) advancement of the right superior 
rectus (more difficult, results less reliable); (3) tenotomy of the left inferior 
oblique, and (4) advancement of the left superior oblique. The two latter operations 
are laborious and are not recommended. 

In the second group, the deviation is more marked in looking toward the right. 
On looking upward and toward the right, the left eye lags behind (paralysis of the 
left inferior oblique), and the right eye contracts exaggeratedly (spasm of the right 
superior rectus). On looking downward and toward the right, the right eye lags 
behind (insufficiency of the inferior rectus, and the left eye moves excessively 
(spasm of the left superior oblique). Since diplopia and other symptoms are the 
same, the diagnosis must be made by the position of the head: in paralysis of the 
right inferior rectus the head is inclined toward the right, in paralysis of the left 
inferior oblique, toward the left. 


The operations indicated are: (1) tenotomy of the right superior rectus (best) ;. 


(2) advancement of the left inferior rectus (more difficult and less reliable) ; 
(3) tenotomy of the left superior oblique, and (4) advancement of the inferior 
oblique (the two latter operations are not recommended). 

In groups three and four the conditions are almost identical to those in one 
and two, the only difference being in the side affected. C. E. Fintay. 


Orbit, Eyeball and Accessory Sinuses 


CAVERNOUS HEMANGIOMA OF THE Orit. A. B. Bruner, Am. J. Ophth. 12:737 
(Sept.) 1929. 


A white man, aged 45, was first seen in January, 1929. He stated that for 
four months he had noticed gradual bulging of the left eyeball. Examination 
showed proptosis of the left globe with vision of 6/30. Diplopia was not present 
and could not be induced. Exophthalmometer measurement showed: right eye, 
23 mm.; left eye, 32 mm. General physical examination gave negative results. 

A tentative diagnosis of sarcoma of the orbit was made, and roentgen treatment 
was instituted. Finally, operation was advised, and with the patient under general 
anesthesia, a horizontal incision in the midline was made through the conjunctiva 
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beginning just beyond the limbus and extending outward to the external canthus 
where external canthotomy was performed. A large walnut-shaped mass could 
be seen which proved to be encapsulated and was shelled out with the finger. 
The patient made an uneventful recovery and vision of the left eye improved to 5/5. 
The pathologic diagnosis was cavernous hemangioma. W. S. Renee 


EXOPHTHALMOS AND MIXED ASTIGMATISM CAUSED BY LARGE ETHMOID 
Mucocete. E. A. SEALE, Brit. }. Ophth. 13:503 (Oct.) 1929. 


The patient, a man, aged 20, presented a swelling at the inner orbital angle 
of the left eye. It was found to be hard and firm, and crackling was felt and 
heard. The surface was a trifle red, and about its center was a rather sharp, 
irregular-edged gap. 

There was marked proptosis. The condition began four years before and had 
progressively increased. There was an antecedent history of influenza and of a 
blow over the left eye. 

Corrected vision equalled 6/12. A diagnosis of ethmoidal mucocele was made. 
Operation confirmed this. The inner wall of the orbit was entirely absorbed. In 
1922, the refraction of the eye was +1 diopter sphere + 0.5 diopter cylinder axis 
180 degrees. Vision equalled 6/9. One year after the operation it was —0.5 
diopter sphere + 2.25 cylinder axis 30 degrees. Vision equalled 6/5. The fundus 


was normal throughout. W. ZENTMAYER. 


General Disease 


INFANTILE AMAUROTIC FamiILy IpIocy IN Two JAPANESE FAmILigEs. F. C. 
CorpEs and W. D. Horner, Am. J. Ophth. 12:558 (July) 1929. 


The authors refer to the first description of amaurotic family idiocy by Tay, 
and to the presentation of the complete symptom-complex later by Sachs. There 
are two types, the infantile and the juvenile; the former begins in infancy, and 
the latter at the age of 6 or 7 years. In the infantile type, the first symptoms 
begin at 3 or 4 months of age; there is weakness of the muscles of the neck and 
back and the child begins to lose its vision. The eye shows the characteristic 
picture of the fundus. The weakness of the muscles continues, and the child rarely 
lives beyond 2 years of age. The essential pathologic changes are in the ganglion 
cells throughout the body. 

The juvenile type is relatively common in non-Jewish children, while the 
infantile type is relatively rare. The two cases reported are of the infantile 
type in children of Japanese parentage. 

In the first case, that of a Japanese girl, aged 3 years, the parents were first 
cousins. The patient was well until 10 months of age, when vision became 
impaired and walking became difficult. Examination showed an overweight and 
mentally deficient child who walked with difficulty and had trouble supporting 
her head. Laboratory observations were negative. Examination of the eye showed 
lateral nystagmus, and the fundi exhibited the characteristic picture of amaurotic 
family idiocy. One sister of this child (the first born) died at the age of 3 years; 
the cause of death was given as pneumonia. This child developed impaired vision 
at the age of 10 months and mental deterioration. She had difficulty in walking 
and using her arms before she died. 

The second was that of a Japanese girl, aged 21 months, whose parents were 
first cousins. The first two children died suddenly at 6 months of age; the third 
died at 2 years of age from convulsions. The patient appeared normal at birth, but 
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development was slow. At 18 months, she was able to sit up and feed herself. 
Eight days before admission, she was no longer able to sit up or to use her hands, 
and had difficulty with vision. Physical examination showed profuse sweating, 
and marked asymmetry of head. The tongue was coated and the breath foul; the 
soft palate and the pillars were heavy and edematous. There were no movements 
of deglutition. The chest showed a marked Harrison’s groove and slight beading 
of the costochondral junction. Both the upper and lower extremities were 
extremely flaccid, with little power. The fundi showed the characteristic picture. 
Laboratory observations were negative. 

The authors comment on the consanguinity and on the predominance of females 
among the non-Jewish children. W. S. REESE. 


D1iaAGNOsTIC VALUE OF ISOLATED PUPILLARY SIGNS IN CASES OF VISCERAL 
Sypuitis. R. A. Lurta, Deutsche med. Wchnschr. 55:1037 (June 21) 1929. 


Luria states that the diagnosis of visceral syphilis is often difficult, not only 
because of the absence of typical symptoms but also because neither the anamnesis 
nor the serologic tests give indication of syphilis. From a study of the literature 
and from the observation of 250 cases, the author comes to the conclusion that 
visceral syphilis usually affects several organs. Although in some instances only 
one organ seems affected, it is nevertheless a multiple disease. Significant for 
the diagnosis of visceral syphilis are certain disturbances of the pupils. Miosis 
with the loss of the pupillary reflexes is seldom overlooked but isolated pupillary 
disturbances, such as anisocoria, the Argyll Robertson pupil sign, and the blurring 
and cloudiness of the iris, often escape the attention of the physician. The author 
asserts that he observed one or the other of these signs in nearly all cases of 
visceral syphilis. Accordingly, he advises that in all cases of chronic diseases of 
the internal organs, a careful examination of the pupils should not be neglected. 


W. ZENTMAYER. 


Tumors 


PRIMARY MELANOSARCOMA OF THE LACRIMAL Sac. G. MarGorttTa, Ann, di ottal. 
e clin. ocul. 57:387 (April-May) 1929. 


The author’s patient, a woman, aged 47, had noted a swelling over the left 
lacrimal sac, gradually increasing in size, for two years. Blood occasionally flowed 
from the nose and lacrimal punctae, and more recently, lacrimation had been severe. 
A swelling, the size of a nut, was present extending onto the nose and inferior edge 
of the orbit. The skin was movable and was of normal appearance. No fluid was 
expressed from the sac, and a probe could not be passed. On the conjunctiva near 
the semilunar fold, was a black nodule the size of a pea. The glands were not 
enlarged. The urine was negative for melanin. The tumor was apparently removed 
in toto, and was found to extend into the nasolacrimal duct. A year later, a growth 
appeared in the nose, occluding the left nasal fossa. This was operated on, with 
resection of the superior maxilla, but the patient died a year later of metastasis. 
Sections showed an alveolar melanosarcoma. No remains of the lacrimal sac could 
be found in the sections. The author could find no previous account of a primary 
melanosarcoma of the lacrimal sac in the literature. He believes it arose from 
aberrant pigmented cells in the sac or from pigmented cells which are occasionally 
present in the normal caruncle, and which were present in this case. The solid 
character of the swelling, which was not reducible on pressure, he considers the 
important diagnostic point between tumor and dacryocystitis. 


SANFORD GIFFORD. 
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PERITHELIOMA OF THE LimsBus. V. BARLETTA, Ann. di ottal. e clin. ocul. 57: 
400 (April-May) 1929. 


A man, aged 50, reported that he had noticed a nodule near the limbus three 
years before, which had increased in size and had been removed after several 
months. A year after this, it recurred, involving the cornea with some loss of 
vision a few months before he was first seen by the author. The anterior surface 
of the globe was covered by a nodular fleshy mass implanted on the sclera and upper 
inner third of the cornea. Two smaller masses were present near the limbus. The 
lymph nodes were not enlarged. Sections showed the central portion of the larger 
mass to be composed of hyaline material containing a few capillaries. Surrounding 
this was a tissue composed of capillaries showing an intense proliferation of the 
cells about them. About a normal endothelial layer were several layers of young 
mesenchymal cells. The author believes that his case falls in the class of tumors 
called perithelioma, but that the true site of proliferation in these tumors is the 
reticulo-endothelial system of cells surrounding the vessels and that hence a better 
name for such tumors is reticuloma or reticuloma perivasculare. The tumors, 
although apt to recur, are more benign than ordinary sarcomas, because they arise 
from more highly differentiated connective tissue. The tendency to hyaline 
degeneration is characteristic of such tissue. When a biopsy reveals such a tumor, 
he believes removal of the tumor alone is justified instead of enucleation, which 
would be necessary if ordinary sarcoma were revealed by section. 


SANFORD GIFFORD. 


GLIOMA OF THE RETINA HEALED BY THE ROENTGEN Rays. P. KNapp and 
M. Lueprin, Klin. Monatsbl. f. Augenh. 83:279 (Aug.-Sept.) 1929. 


Roentgen treatments, as reported heretofore, have resulted in the shrinking of 
the glioma tumors but not in their disappearance. In three of the forty-three cases 
reported, the condition may be considered healed within from fourteen months to 
three years after treatment, although the tumors did not disappear completely. 
These were the cases of Schoenberg, Verhoeff and Axenfeld. The only case 
offering full assurance of a permanent cure is that of Heine in which the condition 
healed after one exposure more than ten years prior to the publication of the case. 

The authors report another case in which the tumor disappeared. A girl, aged 
1 year, had her left eye enucleated in November, 1922. Microscopic examination 
showed a typical glioma of the retina. A small tumor, about 2 papilla diameters in 
size, was discovered in the temporal portion of the fundus of the second, right, 
eye on Jan. 10, 1923. After six radium treatments had failed to bring about 
a change, roentgenotherapy was resorted to. Seven treatments were given between 
May 5, 1923, and Feb. 15, 1924. Then the shrinking of the tumor became noticeable. 
Four more exposures followed between June, 1924, and March, 1925, resulting 
in further shrinkage. This was observed in May, 1925 simultaneously with some 
changes brought about by the rays: a portion of the hair of the brow had fallen 
out, telangiectasias had developed on the lid and on the conjunctiva of the globe. 
Fine disk-shaped opacities in the posterior cortical indicated beginning roentgen 
cataract. The exposures were discontinued; the fundus could be observed until 
1927. Discissions of the cataract were done twice. Absorption took place slowly, 
and discission of the capsule followed. Examination of the fundus revealed the 
complete disappearance of the tumor; only a discoloration remained resembling a 
chorioiditic patch, similar to Salzmann’s picture of a spontaneously healed glioma 
in the fifteenth edition of Fuchs’ textbook. The vessels, observed formerly on 
the tumor, had disappeared. No other pathologic changes were seen in the fundus. 
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The field of vision was normal. The telangiectasias were unchanged, the eye- 
lashes had grown again, rather scantily. The cornea and iris were normal. 

The authors are convinced that the tumor was a glioma, as one was present 
in the other eye. They consider it cured by the rays and not by spontaneous 
healing, as in the cases of Siegrist, Purtscher, Meller, Salzmann and Axenfeld- 
Sticherling, in which some tumor-like masses remained. (The case of E. von 
Hippel, abstracted in ArcH. Oputu. 1:254 [Feb.] 1929 may be added.) Technical 
descriptions of the roentgen treatment conclude the article. Ki. Srout. 


Injuries 


A CAsE OF MONOCULAR BLINDNESS OF ELECTRICAL OriGIN. J. N. Roy, Brit. 
J. Ophth. 13:490 (Oct.) 1929. 


The author has found in the literature a report of seven cases of bilateral 
blindness from the dazzling effect of electric light after having been exposed to 
the intense luminous rays caused by lightning, by reverberation of the sun and 
finally a short circuit. 

In one case a man, aged 37, gazed without protecting glasses for eight minutes 
at a distance of four or five feet at the rays, emitted by a mass of metal in a 
state of incandescence in an electrical soldering operation. A bilateral ophthalmia 
resulted and a few days later vision in the right eye was noticed to be impaired 
and this gradually increased. When examined, about eight months later, there was 
a cicatricial lesion of the retina near the disk on the temporal side, a lesion of 
the macula and an atrophy of the optic nerve, with constriction of the retinal 
arteries. Vision equals perception of light. The left eye was unaffected. The 
views concerning the effect of various lights on the tissues of the eyes together 
with a brief abstract of similar rare accidents are given. The part played by the 
rays from the electrical source and that from the incandescent metal is discussed. 


W. ZENTMAYER. 


Operations 


THE BEVELING OF A Bony HOLE IN THE OPERATIONS IN THE TREATMENT OF 


LACRIMATION. ARRUGA, Ann. d’ocul. 165:580 (July) 1929. 


Some of the nasolacrimal operations are mentioned, especially those of Dupuy- 
Dutemps, Bourguet and Ohm, but the author prefers a modification of the Toti 
method, which is the most simple, although as originally described in 1905 it is too 
uncertain in its results. The anesthetic used was a local anesthetic such as procaine 
hydrochloride 5 per cent. In the modification herein described an incision is made 
3 mm. from the inner canthus, the same as for extirpation of the sac. The latter is 
dissected loose, care being taken not to disturb its attachment to the posterior 
lacrimal crest. The sac is protected by a spatula, while a perforation is made with 
a trephine into the nasal cavity at a spot slightly posterior to the anterior lacrimal 
crest. A motor similar to that used by a dentist is employed in making the bony 
opening, but nasal mucous membrane should not be injured. 

The sac is next opened on its inner surface, and the posterior lip thus formed 
is sutured to the posterior flap of the nasal mucous membrane, and in like manner 
the anterior flaps are sutured together. Thus a drainage opening is made between 
the lacrimal sac and nasal cavity, which is lined with mucous membrane, making 
it unnecessary to use probes. 

Success was obtained in 90 per cent of the author’s cases, after his technic 
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Therapeutics 


INVESTIGATION IN CASES OF TABETIC Optic ATROPHY IN WHICH INSUFFLA- 
TION OF ArR Is UsEp. L. Horn and KoGerer, Ztschr. f. Augenh. 67:207, 
1929. 


The authors note that suboccipital insufflation of air tends to improve the 
visual field and acuity in certain cases of tabetic optic atrophy. A review of 
their case reports, however, reveals that other treatment such as neoarsphenamine 
and malarial inoculation is used simultaneously with the insufflation of air. They 
assume that the toxin-laden cerebrospinal fluid is supplanted by the air and that 
a nonspecific local irritation is produced in the tissue. This reaction, they believe, 
is the important factor in the improvement of the nerve lesion. 


A. M. YuDKIN. 


General 


HicH Myopia AND ARTIFICIAL INTERRUPTION OF PREGNANCY. 3IRCH- 
HERSCHFELD, Ztschr. f. Augenh. 68:127, 1929. 


The author does not believe that normal pregnancy is associated with any 
danger in high myopia particularly when there is no indication of retinal or 
choroidal damage. In a primipara in whom there is a bilateral high grade myopia 
accompanied by slight central lesions either with or without diminution of visual 
acuity, interference with pregnancy, as a rule, is contraindicated. On the contrary, 
when a bona fida multipara has high grade myopia in both eyes with advanced 
central changes in the retina and choroid in the one, and there is a diminution of 
vision and a similar but less severe disturbance in the other eye in which a 
hemorrhage is likely to produce a loss of vision and obliteration of blood vessels 
produced by the severity of pregnancy, Birch-Herschfeld favors the interruption of 
pregnancy. The past history of previous ocular disturbances during pregnancies 
makes the interference more justifiable. A M. Yuper. 


Hygiene, Sociology, Education and History 


Eye LEsIoNs IN THE ARTIFICIAL SILK INpustTRy. Eva KLern, Arch. d’opht. 
45:686 (Nov.) 1928. 


The increasing importance of the manufacture of artificial silk leads the author 
to describe the conditions observed in about 200 or more workers. Subjectively, the 
patient experiences a sudden sharp pain in the eyes, profuse lacrimation and inability 
to open the eyes. Objectively, the lids are slightly red and are closed by an 
intense blepharospasm which makes the use of cocaine necessary before they 
can be separated. The conjunctiva corresponding to the palpebral fissure is found 
intensely injected and occasionally contains small hemorrhages. Examination of 
the cornea reveals the presence of numerous small superficial erosions which may 
coalesce to form large denuded areas. Healing takes place rapidly without leaving 
a scar. 

The lesions are produced: (1) by the splashing of the bath (which contains 
sulphuric acid and sodium sulphate) ‘into the eyes when material is dumped into 
it; (2) by the acid fumes in poorly ventilated plants in susceptible persons; (3) by 
the chemical carried on the hands of the worker to his face. 

Prevention can be accomplished by the use of glass screens, a special type of 
goggles and warning new workmen to keep their hands away from their faces. 


S. B. MaRLow. 











Society Transactions 


EpItep BY Dr. GeorGE S. DERBY 


‘AMERICAN MEDICAL ASSOCIATION, SECTION 
ON OPHTHALMOLOGY 


Eightieth Annual Session, July 8-12, 1929 
Epwarp B. HEcKEL, M.D., Chairman 
THE Etuics oF OPHTHALMOLOGY. Dr. Epwarp B. HECKEL, Pittsburgh. 


THE FUNCTIONS OF THE EYES IN THE ACQUISITION OF AN EpucaTION. Dr. 
Litoyp Mitts, Los Angeles. 

The subject of elementary education is too important to be left to the juris- 
diction of education experts alone, as problems of vision and of mental and nervous 
reactions, among others, enter deeply into the matter. The high-speed program of 
modern education was severely attacked. A tentative plan of fundamental educa- 
tion, based largely on the known facts of visual function, was suggested. Dr. Mills 
recommended that peripheral vision and its connection with voluntary movements 
be emphasized in young children; the education of central vision should come later. 


PRACTICAL POINTS IN THE TREATMENT OF TRACHOMA. Dr. D. D. McHENrYy, 

Oklahoma City. 

The author was prompted to write on this subject because of the report of the 
committee on trachoma to the effect that it is an incurable disease; the author 
finds it curable in 99 per cent of cases. It is practically never cured by drugs 
alone, some surgical intervention being necessary. The author stresses the point 
that the caruncle is involved and must be treated. His technic for remoyal of the 
trachoma follicles was described. There were definite ideas given in regard to 
surgical procedures: Radical canthoplasty should precede all other operative 
attacks; tarsectomy has no place in the treatment for active trachoma but is a 
valuable procedure in patients who are nearly cured and in whom the lids are 
thickened or distorted. Follow-up care was stressed. He included a report from 
Dr. H. D.,Lamb, giving a detailed pathologic report of a piece of tissue showing 
involvement of the caruncle. Dr. McHenry thinks that copper crystal is too strong, 
so he uses 1:500 mercuric chloride immediately after operation, followed by 
instillations of 8 per cent solution of copper sulphate at home. 


DISCUSSION 
Dr. A. E. Butson (Fort Wayne, Ind.) and Dr. JAmMEs M. Patton (Omaha) 
agreed more or less with Dr. McHenry and stressed the same points. 


Eve EXAMINATION OF SCHOOL CHILDREN. Dr. FRANK H. Roprn, San Francisco. 


Dr. Rodin illustrated by pictures and drawings the method used in testing the 
vision of 15,267 children in San Francisco. Twelve per cent of these children had 
eye defects, according to the standards which the author recommended—these 
standards and the entire article should be read by those interested in this subject. 
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He thinks that the examination of the eye should be done by the medical school 
inspector along with the inspection done as a routine measure. 


DISCUSSION 


Dr. B. F. Royer: I believe that 12 per cent is nearer the figure of children 
needing correction of visual errors. 

Dr. Epwarp JAcKson: The importance of examination of children-of pre- 
school age should be emphasized. 


PRACTICAL ACCURACY AND CONVENIENCE IN TRIAL LENsEs. Dr. EDWarRD 

JacKSON and Dr. Donatp H. O’RovurkeE, Denver. 

The authors suggested and recommended a new form of trial lenses. First 
they emphasized that the accuracy needed for laboratory investigation is far 
different from that needed in the consulting room. The fact that they are so 
different justifies them in the stand taken. They would measure lens strength from 
their anterior surfaces; to this Dr. Lancaster took exception, in the discussion of 
the paper, because it would destroy the measurements as already standardized by 
the English, German and French, which standard is the “posterior focal intercept.” 
They pointed out that lenses need not be corrected “clear to the very edge,” basing 
this on the observations of Fischer, who showed that the head moved as soon as the 
eye had rotated about 12 degrees. When the wearer of spectacles looks obliquely 
through them not only a prismatic effect is produced, but also a distortion of the 
pencil of rays occurs; this increases with the thickness of the lens and with the 
degree of obliquity. They pointed out and showed by a figure that even with a 
20 diopter lens practical accuracy of focal correction and vision can be obtained by 
a plano lens, equal to that claimed for the highly specialized and copyrighted lens. 
A biconvex lens is not nearly as favorable. A trial case of plano lenses was 
therefore recommended. The specifications of such a trial case were then described. 


DISCUSSION 
Dr. LANCASTER (Boston) criticized the authors for suggesting a departure 
from the form that is now used to a form that is not the best, even though it is 
some better, a meniscus type of lens being the best. The question of the amount 
of obliquity produced by looking through the reading correction of bifocals caused 
more discussion. 


THE FivE MINUTE ANGLE AS A GENERAL FORMULA FOR RECORDING VISUAL 
Acuity. Dr. F. Park Lewis, Buffalo. 


The author proposed substituting as a record of visual acuity a five minute 
angle in place of the fractional system of Snellen which is now used. Vision would 
thus be recorded in this fashion: V equals 5 minutes (20 feet), V equals 15 minutes 
(20 feet), etc. His idea in doing this would be to standardize visual acuity in such 
a way as to show at once the percentage loss for industrial purposes. An interesting 
chart was shown comparing the percentages of visual losses as given on the 
Snellen card as compared with the proposed test chart. 


DISCUSSION 


Dr. W. H. Crisp, Denver: It would be best to leave visual recording as it is, 
but for industrial purposes to construct a simple scale, like the Colorado scale, 
showing in one column the visual acuity according to Snellen and in the opposite 
column the corresponding percentage allowed the claimant. 
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THE SIGNIFICANCE OF SOME CHANGES IN THE Funpus VEsSELs. Dr. ARTHUR J. 
BEDELL, Albany, N. Y. 


Forty stereoscopic pictures of the fundus were selected from the 9,000 that 
Dr. Bedell has taken; with each figure some of the clinical story was told. Most 
all types of vascular disorder were shown: arterial closure, thrombosis vein, 
retinitis pigmentosa, syphilitic retinochoroiditis, choroidal sclerosis and atrophy, 
renal retinitis, arteriosclerosis and hypertension. A few potent remarks were made 
concerning each of these conditions. The changes in arteriosclerosis and hyper- 
tension and the differentiation between arteriosclerosis and hypertension were of 
main interest. Dr. Bedell finally agreed more or less with Mr. Foster Moores’s 
classification into arteriosclerosis and arteriosclerotic retinitis. 


DISCUSSION 


Dr. Witt Otto BELL, Seattle: I wish to add some remarks on the work 
“Retinal Vessel Sclerosis” as published by Pine in the British Journal of 
Ophthalmology. 


TATTOOING OF THE CORNEA WITH GOLD AND PLATINUM CHLORIDE. Dr. 
DoHRMANN K. PiscHet, San Francisco. 


The technic, complications and results were described separately for both gold 
and platinum chloride. Dr. Pischel recommended the use of fluorescein to outline 
the denuded areas to see if the tattooing had been done properly. Hydrazine 
hydrate, 2 per cent, was recommended as the reducing agent. Platinum chloride 
gives black coloration; gold chloride, brown. The results were good and seemed 
satisfactory, in regard to permanence. 


DISCUSSION 


Dr. W. G. GILLETT, Wichita, Kansas, and Dr. James M. Patton, Omaha, 
added chiefly to the technic of the procedure. Both agreed that vascular scars 
are less satisfactory in regard to permanence of stain, than nonvascular ones. 


PROGNOsIs IN Eye InyurIEs. Dr. JoHN A. DONOVAN, Butte, Mont. 


The author concludes that, “there will never be a time when any man, or group 
of men, can fortell the possible results in severe eye injuries, but the probabilities 
are that useful eyes can be obtained in a great majority of cases.” In cases of 
multiple foreign bodies of the cornea, he suggested that it is better not to try to 
remove too many at one time, as it produces too much irritation. 


DISCUSSION 


Dr. Epwarp Jackson, Denver: I should like to emphasize the point that 
when there are large numbers of foreign bodies it seems unwise to remove them 
all at once. 

Dr. W. C. BANE, Denver: I shall give some statistics on injuries of the eye by 
Alexander Garrow of Glasgow Infirmary: In 1,000 cases of injury, 14.9 per cent 
were enucleated; there were 59 cases of corneoscleral perforating wounds, of which 
54.2 per cent came to enucleation, being the most serious type of wound. 


Tue PROTECTIVE VALUE OF CERTAIN SPECIAL TYPES OF SPECTACLE GLASS. 
Dr. JAMEs M. Patton, Omaha. 
Dr. Patton earnestly recommended the constant use of spectacles, for protection, 
in persons with only one eye; he also suggested their use for this purpose by 
others with two good eyes. The value of protective goggles in industry was 
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shown. Some experiments have .been carried out on special resistance lenses, 
suitable for prescription grinding, to ascertain their resistance and shattering effect. 
It was concluded that a laminated glass affords maximum protection and is most 
desirable, even though there is a tendency for the glass to discolor somewhat. 


ARGYROSIS OF THE ConjuNCTIVA. Dr. M. F. WEyMANN, Los Angeles. 


The technic used was described: Two parts of a 12 per cent solution of sodium 
thiosulphate are mixed with one part of a 2 per cent solution of potassium ferri- 
cyanide ; this is then injected under the pigmented conjunctiva. Photographs showed 
the difference between the treated and untreated eye of the patient in the case 
reported. The danger of argyrosis from prolonged use of mild silver protein and 
colloidal silver preparations was emphasized. 


MEMBRANOUS CONJUNCTIVITIS WITH Loss oF EYEBALLS. Dr. C. W. RUTHER- 

FORD, Iowa City. 

Two new cases were reported, each with loss of the eye. Inquiries were sent 
out to 100 ophthalmologists and 73 replies were received; it is striking to note the 
high percentage of eyes lost. Dr. Rutherford concluded that membranous exudates 
are intercurrent conditions which cannot be originated by injuries or organisms 
alone; a susceptibility must be present, plus an organism capable of doing harm. 
Membranes of short duration are usually caused by diphtheria; a recurrent form 
of prolonged duration also occurs, especially if streptococcus is present. Antitoxin 
is the only agent of known value, and to be effective must be used early. Treat- 
ment of the recurrent variety is without effect. 


PATHOLOGIC CHANGES IN EYES ENUCLEATED SUBSEQUENT TO OPERATIONS FOR 
GiaucomaA. Dr. HARRY VANDERBILT WURDEMANN, Seattle. 


Four cases were reported, and several photomicrographs of each were presented. 
The pathologic studies were made by investigators from the United States Army 
Medical Museum. Each eye was enucleated because of glaucoma; aside from this 
they were all different, so it was therefore necessary to read the detailed 
pathologic report of each. 

DISCUSSION 


G. M. Dvorak-THEOBALD, Chicago, criticized the cases in detail. 
Dr. W. C. Firnnorr, Denver, made some remarks concerning the failures of 
operations for glaucoma. 


HomonymMous HEMIANOPIA. PRIMARY SIGN OF TUMORS INVOLVING THE 
LATERAL PART OF THE TRANSVERSE FissuRE. Dr. WALTER I. LILLIE, 
Rochester, Minn. 


In reviewing the ophthalmologic observations in thirteen cases in which the 
conditions were diagnosed as tumors of the basal ganglions at the Mayo Clinic, 
Lillie was struck by the fact that the initial symptom in two of these cases was an 
homonymous hemianopia of rapid onset, and that the other cases showed no 
defects of the visual field. Seeking for an explanation of this observation, Lillie 
was able to show from the pathologic material that in these two instances the . 
tumors had originated not from the basal ganglions themselves but from the roof 
of the transverse fissure, which is situated in the medial portion of the temporal 
lobe just inferior to the basal ganglions. Immediately above the fissure incorporated 
in its roof lies the optic tract, the fibers of which at this point are concentrated 
into a small bundle. It was therefore evident that a small lesion such as a tumor 
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which might take its origin from this particular site would in all likelihood com- 
press the optic tract completely before giving rise to any other intracranial symp- 
toms. In both verified cases which were reported a hemiplegia of the side contra- 
lateral to the lesion developed subsequently to the homonymous hemianopia. In 
both cases the fundi were normal; in one case the pupil’on the hemianopic side 
did not react to light, and in one case there were hallucinations of color. 

Lillie properly concluded, therefore, that in cases of suspected tumors of the 
temporal lobe or basal ganglions, if the initial symptom is a rapidly developing 
complete homonymous hemianopia, followed at an interval by contralateral hemi- 
plegia, usually with diminution of the homolateral pupillary light reflex, the site of 
the growth can be localized to the roof of the transverse fissure. He further 
rightly concluded that this information is of clinical importance since the region in 
question is almost certainly inaccessible to surgical approach. 


DISCUSSION 


Dr. C. B. WALKER, Los Angeles: I believe that these tumors are a class by 
themselves, with location close to the optic tract as it swings around the peduncle. 
I think that in them it is important to study the hemianopic pupillary reaction, the 
questions of opening of the macula and enlargement of the blind spot. 


THE TRANSVERSE SINUS AND Its RELATION TO CHOKED Disk. Dr. GEORGE W. 
SwIFT, Seattle. 


This article will appear in a later issue of the ARCHIVEs. 


DISCUSSION 


Dr. A. W. Anson, Rochester, Minn.: I am of the opinion that all we can say 
_is that choked disk might be due to one of two or three factors or to a com- 
bination. If there is a tumor that obstructs the normal flow of fluid in the region 
of the aqueduct, choked disk develops rapidly. Tumors of the anterior fossa rarely 
cause choked disk. Tumors of the olfactory groove rarely cause choked disk 
until late. 

Dr. W. I. Litvie, Rochester, Minn.: I believe that we must look farther than 
an anomalous sinus in most cases of choked disk. Cases are frequently seen which 
cannot be explained by any one or all of the present theories. On the whole, 
Behr’s theory is the most satisfying. It is evident that involvement of the venous 
sinus has occurred without choking. 


CAUSE OF CATARACT AND NONOPERATIVE TREATMENT OF INCIPIENT SENILE 
Cataract. Dr. J. E. Weeks, New York. 


Dr. Weeks, reviewed the nonoperative methods of treatment and added one 
of his own which he has used for thirty years. He based his therapy on the 
theory that the development of spontaneous cataract is due to nutritional irregu- 
larities. A mixture of equal parts of solution of boric acid 3 per cent and glycerin, 
instilled into the conjunctival sac once or twice daily, produces hyperemia; this 
is supposed to increase the nutrition of the anterior part of the eye and thus in 
turn increase the nourishment in the lens. The reports of 1,012 eyes thus treated 
were summarized; the figures are quite encouraging. A control series would 
make these figures mean more. The general hygiene of the patient was also 
emphasized. 
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DISCUSSION 


Dr. W. S. FRANKLIN, Santa Barbara, Calif.:. I agree with the author in 
general. 

Dr. J. W. JERveEy, Greenville, S. C.: I would rather believe that such success 
was due to a combination of correcting the refractive error and improving the 
general health of the patient. 


THe CRYSTALLINE LENS SYSTEM IN MAN AND IN THE LOWER ANIMALS. DR. 
Joun O. McReynotps, Dallas, Texas. 
Dr. McReynolds’ article was intended primarily to show that the visual organs 
of some birds are definitely superior to those of the human species; some of the 
fishes are much inferior. Several photographs were shown. 





ROYAL SOCIETY OF MEDICINE, SECTION ON 
OPHTHALMOLOGY 


Meeting, June 14, 1929 


Mr. Cyrit WALKER, President, in the Chair 


VELONOSKIASCOPY, A CONTROL IN THE CORRECTION OF ASTIGMATIC DEFECTS. 
MARGARET Dosson. 


Miss Dobson said that the principle was as follows. When one fixed a point 
of light with one eye, an image of that point would be accurately focused on the 
macula, and such a linear object, as a fine wire, held vertically before the eye 
would merely reduce the brightness of the image. If the point of light was out 
of focus, however, a diffusion circle was formed on the retina, and the wire 
would cast a vertical shadow having the same color as the background, through 
the center of the diffusion circle. The more out of focus the point of light was, the 
larger would be the diffusion circle and the broader the shadow or interval caused 
by the wire. A vertical white line, when seen out of focus, could be regarded 
as a series of overlapping diffusion circles, and a wire would form a sharp dark 
shadow through the center of the blurred white line when placed vertically before 
the eye. The more the line was out of focus, the broader would it appear, and 
the central shadow would become correspondingly wider. 

Professor Lindner, of Vienna, used these facts as a subjective control after 
correcting the errors of refraction in the usual way. By means of diagrams, the 
modus operandi was demonstrated. Miss Dobson declared that the test was 
exceedingly accurate, and was so whether the patient was under the influence 


of atropine or not. 


SomE OcuLar LESIONS IN RABBITS DUE TO THE ADMINISTRATION OF NAPH- 
THALENE. Dorotuy R. ADAms. 


This report represents part of the research work being done for the Committee 
of Vision of the Medical Research Council. The production of lesions after the 
use of naphthalene was not a new discovery. Recent experimental work, such as 
that of Michail and Vancea in 1926 and 1927, suggested that the effects of naph- 
thalene were due to a disturbance of the normal physiologic functions of the body; 
if that were so, it was thought that a study of this type of experimental cataract 
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might lead to a better understanding of the etiology of human senile cataract, as 
the latter was probably caused by ‘some slow metabolic change. Miss Adams has 
been able to study the three chief types of ocular lesions: (1) the occurrence of 
retinal exudates, (2) the development of cataract and (3) the deposition of crystals 
in the vitreous and retina. The naphthalene was given to the rabbits as a solution 
in warm liquid paraffin by means of a stomach tube, the applications being repeated 
daily until ocular lesions began to appear. The time taken varied and seemed to 
be due to a difference in the resistance of the individual rabbits. Usually, younger 
animals were the more susceptible. As a rule, retinal exudates occurred as a 
primary change within twenty-four hours after a single dose of 3 Gm. Typically, 
the exudates appeared as minute globules at the periphery of the retina and spread 
toward the center, at the same time increasing in size. Within the next twenty-four 
hours those at the periphery formed a confluent exudate, while there were. still 
discrete circular or oval exudates round the disk. In a few days, the whole retina 
became white and degenerated, then became detached. Sometimes a horizontal split 
occurred across the retina above and below the disk, so that its detached peripheral 
areas floated forward into the vitreous, and a pigmented and degenerate choroid 
could be seen behind. In the early stages the exudates were transparent, and on 
ophthalmoscopic examination choroidal vessels could be seen through them. The 
retinal exudates always preceded the formation of visible opacities in the lens. 

After about twenty-four hours, clear striae could be seen radiating from the 
periphery toward the center of the lens. On the second or third day they gave 
rise to a true opacity of the cortical fibers. A general haziness of the lens then 
ensued, and the opacity spread forward through the lens and involved the cortex 
before the nucleus. The final stage of the complete cataract was reached in about 
five days; the lens was then grayish white and might develop a brown pigmentation. 

Miss Adams found that the deposition of crystals was essentially the result of 
repeated small doses of naphthalene, and did not occur before the tenth day. It 
was never followed by the development of cataract, and in most cases was the 
only change to be seen in the eye; an animal that developed crystals did not show 
toxic signs. Typically, the crystals were seen first in the vitreous; later they might 
be deposited in masses on the retina. They were irregular, double refractive, four- 
sided plates, occurring in rosettes, irregular clumps or as overlapping plates. The 
crystals displaced without injuring retinal tissues. They were inorganic, not naph- 
thalenic. It seemed that naphthalene produced its effects through a physiologic 
disturbance rather than by a direct toxic action. 





MONTANA ACADEMY OF OTO-OPHTHALMOLOGY 
J. G. Parsons, M.D., Secretary 


Meeting, July 16, 1929 
CuHartes F, Coutter, M.D., Chairman 


PROFOUND DeEpRESSION FOLLOWING THE SUBCONJUNCTIVAL INJECTION OF Two 
MINIMS OF EPINEPHRINE. Dr. J. G. PARSONS. 


A corneal injury from a piece of coal was followed by corneal ulcer and 
iritis with synechia. To reinforce the effect of atropine, 2 minims of epinephrine 
was injected subconjunctivally. Within a minute, the patient became prostrated, 
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though not unconscious, and the pulse rate dropped to 40. After an interval of 
ten minutes, the patient gradually returned to a normal condition, with the excep- 
tion of widely dilated pupils. Cocaine apparently was not responsible for this 
reaction, since it had been used previously and subsequently in this patient without 
ill effect. 

DISCUSSION 


Dr. ALBERT BuTLER: I have seen two cases of intra-ocular hemorrhage follow- 
ing the subconjunctival injection of 5 minims of epinephrine. 


CoRNEAL INJURY FROM EXPLOSION OF TiRE. Dr. F. W. Briccs. 


While being inflated, a tire of a truck exploded, causing a tear which separated 
the lamellae of the cornea without perforation. The cornea healed rapidly, show- 
ing only a xerotic appearance at the site of injury, which persisted for several 
weeks. 


RETROBULBAR Neuritis. Dr. A. R. WEISGERBER. 


When Dr. Weisgerber first saw the patient, who complained of headache, there 
was vertical diplopia and acuity of 6/6. One week later, the vision had decreased 
so much that the patient was only able to count his fingers. The fundi, x-ray 
pictures of the skull and sinuses and general physical examination were negative. 
Salicylates were given for one week, after which time the patient disappeared. 
Three months later, the vision was found to be 6/5, and the diplopia was absent. 


MALINGERING. Dr. A. BUTLER. 


From a patient who gave a history of getting splinters in the eye while cutting 
wood, Dr. Butler removed two wooden splinters, which were embedded in the 
tissues of the upper fornix. Two days later, the patient returned with the same 
complaint, and five splinters were removed from the same location. Four days 
later, the patient returned with four more splinters. On the removal of these, 
Dr. Butler said that he would remove no more. 


Giioma RetinaAE. Dr. L. H. Huser. 


Dr. Huber reported three cases of glioma retinae. 


Piruirary Tumor. Dr. C. F. Courter. 


A man, aged 45, with occipital headache and blurred vision (6/15 both eyes), 
was found to have normal fundi, and a scotoma in the lower outer quadrant of 
the right eye. The ‘Wassermann reaction was negative, and the blood pressure 
was normal. Roentgen examination showed an enlarged pituitary fossa with 
distorted clinoids. A diagnosis of tumor of the brain had been made three years 
before; the patient had refused operation and had taken to “fasting cures.” The 
patient again refused operation. 











Book Reviews 


.LE SYNDROME CHIASMATIQUE. By A. Favory. Paris: Gaston Doin, 
1926. 


In this monograph, the author has considered the group of lesions 
affecting the optic chiasm, discussing the symptoms and means of diag- 
nosing such lesions, their pathogenesis and treatment. The study of the 
visual fields is discussed fully, as the most important means of diagnos- 
ing chiasmal lesions. The author gives credit to Cushing and Walker, 
Bjerrum, Ronne and Traquair for their advances in this subject, adopt- 
ing Traquair’s description of the visual field and his method of designat- 
ing fields according to the diameter of the object used over that of the 
perimetric arc. (Thus the field for 1/330 is that for a 1 mm. object at 
330 mm.) He quotes cases of early chiasmal disease in which the fields 
for a 10 mm. object were normal, while those for 1 mm. showed a char- 
acteristic bitemporal defect. The frequent occurrence of scotomas, 
usually connected with a defect in the peripheral field in the direction of 
the blind spot is emphasized, the author being apparently unfamiliar with 
the work of Lillie. 

In describing the signs of chiasmal lesions from hypophyseal tumors, 
the various atypical field defects, aside from bitemporal hemianopsia, 
which may occur, are considered. In nonhypophyseal tumors, especially 
those near the floor of the third ventricle, the chiasm is often involved. 
Here diabetes insipidus and cephalalgia are dominant symptoms, field 
defects are often atypical, and one eye usually retains good vision until 
late in the disease. Absence of demonstrable roentgenographic changes 
is characteristic of these suprasellar tumors. The picture of tumors, 
usually glioma, of the chiasm itself, recently described by Dandy, Cush- 
ing and Martin and others, is considered. 

Syphilis may affect the chiasm either as a neuritis, a meningitis or 
cerebral syphilis involving the chiasm secondarily, or a periositis with 
resulting damage to the chiasm. Cases illustrating these types from the 
author’s own observation and from the literature are described. In 
multiple sclerosis and encephalitis the chiasm may be involved, though 
rarely in the latter disease. In traumatism to the skull, the chiasm is 
damaged either anteroposteriorly, in which case a typical bitemporal 
hemianopsia is present, or transversely by fractures of the temporal 
region, when blindness of one eye is almost the rule. 

Under lesions of toxic origin, field defects during pregnancy are 
considered, the author concluding that involvement of the chiasm in this 
condition is rare, if it occurs at all. He believes, however, that endocrine 
disturbances such as those following castration and in the so-called pluri- 
glandular syndrome may cause permanent field defects indicating 
chiasmal involvement, and quotes personal observations as evidence in 
this direction. Some cases of familial optic atrophy show chiasmal 
involvement, as well as endocrine disturbances, and seem to fall in this 
class. 
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In the discussion of pathogenesis, the anatomy of the chiasm is 
described, and its relations with the hypophysis meninges, infundibulum 
of the third ventricle and large blood vessels are described and illustrated. 
In hypophyseal tumors, direct pressure of the tumor undoubtedly plays a 
part in causing chiasmal lesions, while in rapidly growing tumors the 
pushing or pulling of the hypophy seal stalk into the chiasm is most 
important, as shown by early loss of the upper temporal field correspond- 
ing to the lower nasal nerve fibers which run posteriorly in the chiasm. 

Under treatment, observations are quoted showing the value of 
roentgenotherapy in certain cases. It may always be tried, as the effect 
of treatment gives some idea as to the type of tumor present. When 
surgical intervention is indicated, the method of Hirsch is considered 
safest and’ most advantageous when it can be employed. 

A bibliography of 197 titles accompanies this concise and useful 


monograph. S. R. Grrrorp. 


REPORT OF THE COMMITTEE ON THE PuysIoLoGy oF Vision. III. 
STUDIES IN THE PsycHOLoGy OF REapING. A. THE Errors MADE 
IN Reapinc. By M. D. Vernon. B. THREE EXPERIMENTS ON 
THE RELATION OF MEANING TO PERCEPTION IN READING. By 
R. W. Pickrorp. From the Psychological Laboratory of the Uni- 
versity of Cambridge. Price, 2 shillings. Pp. 59. London: His 
Majesty’s Stationery Office, 1929. 


This pamphlet of fifty-nine pages describes two sets of experiments 
on the psychology of reading. The first, by Mr. Vernon, is an attempt 
to determine to what extent whole words are perceived by the recognition 
letter by letter, of the printing type which goes to make up words, and 
to what extent by other processes, such as the perception of each word 
as a whole, or by certain determining letters or by judging words by their 
probable meaning in the context. 

In each series of experiments an apparatus called a “tachistiscope”’ 
was used. With this instrument word or short sentence exposures of 
about one-fifth second could be obtained. This apparatus also permitted 
the rapid changing of words or short sentences, or the substitution of 
words in the sentence. 

The general conclusion reached from the first series of experiments 
was that when the meaning of the material read was fully comprehended, 
typographic errors were few in tachistoscopic reading, and would be 
negligible in normal reading. When the text was not fully compre- 
hended, word replacements and typographic errors were more common. 

The second set of experiments, that by Mr. Pickford, had as its 
object the investigation of the connection between the flow of meanings 
and the flow of perceptual processes in reading. There were three sets 
of these experiments, and the tachistoscope was used throughout, but in 
its present form was not as well adapted to experiments of this nature as 
to the somewhat less complicated experiments in the first series. For 
this reason no definite conclusions were arrived at. The experiments will 
probably be repeated either with an improved type of tachistoscope 
or with an entirely new apparatus. 


‘ 
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THE PRAcTIcE oF REFRACTION. By W. STEwart DuKE-E per, M.A., 
Ph.D., D.Sc., M.D., Ch.B., F.R.C.S. Price, $3.50. Pp. 410, with 
208 illustrations. Philadelphia: P. Blakiston’s Son & Company, 
1928. 


This volume is a practical presentation of the principles of refraction, 
almost devoid of mathematical diagrams yet portraying the fundamental 
principles of physiologic optics in such a clear manner that the reader 
must realize their clinical importance. In the preface, the author 
graciously refers to the texts in which the mathematical proofs of his 
statements can be had and limits his remarks to the clinical aspect of the 
subject. 

The practical nature of this work is soon discovered, for in the 
second chapter devoted to eye strain great emphasis is placed on the 
importance of realizing that the eye is not merely an optical instrument 
but an integral part of the body and subject to its various ills. 

This interesting discourse on the symptomatology of refractive errors 
is followed by a clear and concise description of the fundamental prin- 
ciples of refraction, and with this knowledge the reader is then told of 
the various types of ametropia. The changes in refraction associated 
with glaucoma and diabetes are next discussed, with explanations for the 
occurrence of these phenomena. 

After a review of the mechanism of accommodation and of its rela- 
tionship to convergence, presbyopia is considered with due emphasis 
being placed on the importance of realizing the individuality of each case. 
In discussing the anomalies of accommodation, full credit is given to 
Duane, whose work is freely quoted. 

The section on muscle balance includes the definitions of the com- 
moner terms and a rather cursory description of the methods of diag- 
nosis and treatment of the anomalies. 

The methods of testing the visual acuity, ophthalmoscopy and 
retinoscopy are clearly described, and a careful reading of these pages 
should be most helpful to any one beginning the study of ophthalmology. 
At the conclusion of this section on “Clinical Methods” can be found a 
summary of the author’s excellent routine procedure. 

The last part of this book is devoted to the making and fitting of 
spectacles and gives a clear description of the various types of lenses 
along with a simple explanation of transposition and decentration. These 
hints should prove beneficial to the student. The visual requirements of 
the various British military and marine services are given in an appendix. 

This book can be most heartily recommended to the student of 
ophthalmology because here he will learn the fundamentals of refraction 
with the minimum amount of confusion and effort. 


J. H. DuNNINGTON. 














Directory of Ophthalmologic and 
Otolaryngologic Societies * 


FOREIGN 
OxFORD OPHTHALMOLOGICAL CONGRESS 


Master: Dr. A. B. Cridland, Salisbury House, Chapel Ash, Wolverhampton, 


England. 
Secretary: Dr. C. G. Russ-Wood, 12 St. John’s Hill, Shrewsbury, England. 


NATIONAL 
AMERICAN MEDICAL ASSOCIATION, SECTION ON OPHTHALMOLOGY 
Chairman: Dr. T. B. Holloway, 1819 Chestnut St., Philadelphia. 


Secretary: Dr. William C. Finnoff, Imperial Bldg., Denver. 
Place: Detroit. Time: June 23-27, 1930. 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 
President: Dr. Harris P. Mosher, 828 Beacon St., Boston. 
President-Elect: Dr. William H. Wilder, 122 S. Michigan Ave., Chicago. 
Executive Secretary: Dr. William P. Wherry, Medical Arts Bldg., Omaha. 
Place: Atlantic City, N. J. Time: Oct. 21-25, 1929. 


AMERICAN OPHTHALMOLOGICAL SOCIETY 


President: Dr. W. Campbell Posey, Radnor, Pa. 
Secretary: Dr. Emory Hill, 501 E. Franklin St., Richmond, Va. 


LOCAL 


Los ANGELES County MEpDICAL Society, SECTION ON 
OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President: Dr. Harold S. Muckleston, 6422 Hollywood Blvd., Los Angeles. 
Secretary-Treasurer: Dr. J. Frank Friesen, 1208 Roosevelt Bldg., Los Angeles. 
Place: California Lutheran Hospital, Assembly Room. Time: 8 p. m.,, first 
Monday of each month. 


COLORADO OPHTHALMOLOGICAL SOCIETY 


President: A presiding officer is selected for each meeting alternately until all 
members have served. 

Secretary: Dr. Donald H. O’Rourke, 217 Imperial Bldg., Denver. 

Place: First floor, Metropolitan Building, Denver. Time: 7:30 p. m., third 
Saturday of the month, October to April, inclusive. 


_ MeEpIcAL SOCIETY OF THE DISTRICT OF COLUMBIA, SECTION 
OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 
Chairman: Dr. Louis S. Greene, 1710 Rhode Island Ave. N. W., Washington. 
Secretary: Dr. E. R. Gookin, Medical Science Bldg., Washington. 
Place: 1718 M St. N. W. Time: 8 p. m, third Friday of each month. 


ATLANTA ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


President: Dr. H. F. McDuffie, 45 Edgewood Ave., Atlanta, Ga. 

Secretary: Dr. Leon E. Brawner, 157 Forrest Ave. N. E., Atlanta, Ga. 

Place: Academy of Medicine, 38 Prescott St. N. E. Time: 8 p. m., last Thursday 
of each month. : 


* Secretaries of societies are requested to furnish the information necessary 
to make this list complete and to keep it up to date. 
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Eye, Ear, NosE AND THROAT CLUB OF GEORGIA 


President: Dr. George B. Smith, Rome. 
Secretary-Treasurer: Dr. William O. Martin, Jr., 384 Peachtree St., Atlanta, Ga. 


THE CHICAGO OPHTHALMOLOGICAL SOCIETY 
President: Dr. Charles G. Darling, 30 N. Michigan Ave., Chicago. 
Secretary: Dr. Richard C. Gamble, 30 N. Michigan Ave., Chicago. 
Place: Medical and Dental Arts Club. Time: Third Monday from October to 
May. 


INDIANA ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


President: Dr. Albert E. Bulson, 406 W. Berry St., Fort Wayne, Ind. 
Secretary: Dr. Robert J. Masters, 601 Hume-Mansur Bldg., Indianapolis. 
Place: French Lick Springs Hotel. Time: December 12 and 13, 1929. 


INDIANAPOLIS OPHTHALMOLOGICAL AND OTO-LARYNGOLOGICAL SOCIETY 


President: Dr. Robert J. Masters, Hume-Mansur Bldg., Indianapolis. 

Secretary: Dr. Kenneth L. Craft, Hume-Mansur Bldg., Indianapolis. - 

Place: University Club. Time: 6:30 p. m., second Thursday of each month 
from October to May. 


NEw ORLEANS OPHTHALMOLOGICAL AND OTOLOGICAL SOCIETY 


President: Dr. M. Earle Brown, Maison Blanche, New Orleans. 

Secretary-Treasurer: Dr. W. A. Wagner, Pere Marquette Bldg., New Orleans. 

Place: Eye, Ear, Nose and Throat Hospital. Time: 8 p. m., third Thursday of 
each month from September to’ June. 


BALTIMORE MEpICAL Society, SECTION ON OPHTHALMOLOGY 


Chairman: Dr. Leo J. Goldbach, 1012 N. Charles St., Baltimore. 

Secretary: Dr. Angus Lloyd MacLean, Johns Hopkins Hospital, Baltimore. 

Place: Medical and Chirurgical Faculty, 1211 Cathedral St. Time: 8:30 p.m, 
fourth Thursday of each month from October to May. 


NEw ENGLAND OPHTHALMOLOGICAL SOCIETY 


President: Dr. W. Holbrook Lowell, 82 Commonwealth Ave., Boston. 

Secretary-Treasurer: Dr. E. B. Dunphy, 520 Commonwealth Ave., Boston. 

Place: Massachusetts Eye and Ear Infirmary, 243 Charles St., Boston. Time: 
8 p. m., third Tuesday of each month from November to April, inclusive. 


DETROIT OPHTHALMOLOGICAL CLUB 


Chairman: Members rotate alphabetically. 
Secretary: Parker Heath, David Whitney Bldg., Detroit. 
Time: 6:30 p. m., first Wednesday of each month. 


THE MINNESOTA ACADEMY OF OPHTHALMOLOGY AND OTo-LARYNGOLOGY 


President: Dr. C. N. Spratt, 900 Nicollet Ave., Minneapolis. 
Secretary-Treasurer: Dr. J. H. Morse, 80 S. 7th St., Minneapolis. 


Kansas City Society oF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. L. R. Forgrave, Logan Bldg., St. Joseph, Mo. 

Secretary: Dr. A. E. Eubank, Argyle Bldg., Kansas City, Mo. 

Time: Third Thursday of each month from September to May. The November, 
January and March meetings are devoted to clinical work. 
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St. Louts. OPHTHALMIC SOCIETY 
President: Dr. William H. Luedde, Metropolitan Bldg., St. Louis. 
Secretary: Dr. Leo L. Mayer, Carleton Bldg., St. Louis. 
Place: St. Louis or Washington University Cafeteria. 
Time: 6:30 p. m., fourth Friday of each month from October to April, inclusive. 


OMAHA AND CouNciL BLUFFS OPHTHALMOLOGICAL AND 
OTOLARYNGOLOGICAL SOCIETY 
President: Dr. Charles M. Swab, Medical Arts Bldg., Omaha. 
Secretary-Treasurer: Dr. J. C. Davis, 1615 Howard St., Omaha. 
Place: Medical Tea Room. Time: 5:15 and 7:00 p. m., third Wednesday of each 
month from October to May. 


ACADEMY OF MEDICINE OF NORTHERN NEW JERSEY, SECTION 
oN Eye, Ear, NosE AND THROAT 
Chairman: Dr. Frederick J. Wort, 1080 Broad St., Newark. 


Secretary: Dr. Earl LeRoy Wood, 31 Lincoln Park, Newark. 
Place: .91 Lincoln Park South. Time: 8:45 p. m., second Monday of each month. 


BROOKLYN OPHTHALMOLOGICAL SOCIETY 


President: Dr. Robert M. Rogers, 680 St. John’s Pl., Brooklyn. 

Secretary: Dr. William F. C. Steinbugler, 515 Ocean Ave., Brooklyn. 

Place: Kings County Medical Society Bldg., 1313 Bedford Ave. Time: Third 
Thursday of February, April, May, October and December. 


EASTERN NEw YorkK Eye, Ear, NOSE AND THROAT ASSOCIATION 


President: Dr. John P. O’Keefe, 251 State St., Albany. 
Secretary-Treasurer: Dr. Arthur F. Holding, 142 Washington Ave., Albany. 
Time: Third Wednesday of October, November, March, April, May and June. 


BuFFALO OPHTHALMOLOGIC CLUB 


President: Dr. E. E. Blaauw, 190 Ashland Ave., Buffalo. 
Secretary-Treasurer: Dr. A. F. Luhr, Medical Arts Bldg., Buffalo. 


New York ACADEMY OF MEDICINE, SECTION OF OPHTHALMOLOGY 


Chairman: Dr. E. F. Krug, 12 W. 44th St., New York. 
Secretary: Dr. William F. C. Steinbugler, 815 Park Ave., New York. 
Time: 8:30 p. m., third Monday of every month from October to May, inclusive. 


ROcHESTER Eye. Ear, NOsE AND THROAT SOCIETY 


Chairman: Dr. A. Vincent Walker, 833 South Ave., Rochester, N. Y. 

Secretary-Treasurer: Dr. John F. Gipner, 53 Fitzhugh St., Rochester, N. Y. 

Place: Rochester Medical Assn., 113 Prince St. Time: 8 p. m., third Monday 
of each month from October to May. 


NortH Dakota ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. George M. Constans, Bismarck. 
Secretary-Treasurer: Dr. F. L. Wicks, Valley City. 


CLEVELAND ACADEMY OF MEDICINE, SECTION OF OPHTHALMOLOGY 
AND OTo-LARYNGOLOGY 
Chairman: Myron Metzenbaum, Rose Bldg., Cleveland. 
Secretary: Dr. A. D. Ruedemans, Euclid and E. 93d St., Cleveland. 
Place: Winton Hotel. Time: Fourth Friday of each month. 
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OREGON ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


President: Dr. Joseph L. McCool, 909 Stevens Bldg., Portland. 
Secretary-Treasurer: Dr. Andrew J. Browning, 418 Mayer Bldg., Portland. 
Place: Good Samaritan Hospital. Time: Third Tuesday of each month. 


THE PITTSBURGH OPHTHALMOLOGICAL SOCIETY 
President: Dr. Edward B. Heckel, Jenkins Arcade Bldg., Pittsburgh. 
Secretary: Dr. George H. Shuman, Park Bldg., Pittsburgh. 
Place: Pittsburgh Academy of Medicine Bldg. Time: Fourth Monday of each 
month, except June, July, August and September. 


THE PITTSBURGH SLITt-LAmpP SOCIETY 
President: Dr. W. W. Blair, 121 University P1., Pittsburgh. 
Secretary: Dr. George H. Shuman, Park Bldg., Pittsburgh. 
Place: 121 University Pl. Time: Second Monday evening of every month, except 
June, July, August and September. 


Paciric Coast OTO-OPHTHALMOLOGICAL SOCIETY 


President: Dr. Arthur Jones, 105 N. 8th St., Boise, Idaho. 
Secretary-Treasurer: Dr. Walter F. Hoffman, 817 Summit Ave., Seattle. 


COLLEGE OF PHYSICIANS, PHILADELPHIA, SECTION ON OPHTHALMOLOGY 


Chairman: Dr. C. E. G. Shannon, 17th and Walnut Sts., Philadelphia. 
Clerk: Dr. Alexander G. Fewell, 1924 Pine St., Philadelphia. 
Time: Third Thursday of every month from October to April, inclusive. 


THE RHODE ISLAND OPHTHALMOLOGICAL AND OTOLOGICAL SOCIETY 


President: Dr. J. E. Raia, 276 Broadway, Providence, R. I. 

Secretary: Dr. F. W. Dimmitt, 195 Thayer St., Providence, R. I. 

Place: Rhode Island Medical Library. Time: 8:30 p. m., second Thursday in 
October, December, February and April. 


SOUTHERN MEDICAL ASSOCIATION, SECTION ON Eye, Ear, NOSE AND THROAT 


Chairman: Dr. William Thornwall Davis, 927 Farragut Sq., Washington, D. C. 
Secretary: Dr. Fletcher D. Woodward, Box 162, University, Va. 
Place: Miami, Fla. Time: Nov. 20-22, 1929. 


Tue MEMPHIS SOCIETY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


Chairman: Each member, in alphabetical order. 

Secretary: Dr. R. O. Rychener, Exchange Bldg., Memphis, Tenn. 

Place: Eye Clinic of Memphis Eye, Ear, Nose and Throat Hospital. Time: 
8 p. m., second Tuesday of each month. 


NASHVILLE ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
Chairman: Dr. R. J. Warner, 706 Church St., Nashville, Tenn. 
Secretary-Treasurer: Dr. W. W. Wilkerson, Jr., Bennie-Dillon Bldg., Nashville, 

Tenn. 
Place: St. Thomas Hospital. Time: 8 p. m., third Monday of each month. 


DALLAS ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


President: Dr. D. L. Bettison, Medical Arts Bldg., Dallas, Texas. 

Executive Secretary: Dr. W. Mood Knowles, Medical Arts Bldg., Dallas, Texas. 
Recording Secretary: Dr. L. A. Nelson, 4105 Live Oak, Dallas, Texas. 

Place: Dallas Athletic Club. Time: 6 p. m., first Tuesday of each month from 


October to June. The November, January and March meetings are devoted to. 


clinical work. 
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Fort WortH Eye, Ear, NosE AND THROAT SOCIETY 
President: Dr. C. P. Schenck, Medical Arts Bldg., Fort Worth, Texas. 
Secretary-Treasurer: Dr. R. H. Needham, Fort Worth National Bank Bldg., 


Fort Worth, Texas. 
Place: University Club. Time: 6:30 p. m., first Friday of each month except 


July and August. 


Houston ACADEMY OF MEDICINE, Eve, Ear, NosE AND THROAT SECTION 


President: Dr. John H. Foster, 1300 Walker Ave., Houston, Texas. 

Secretary: Dr. Edward W. Griffey, Houston Clinic, Houston, Texas. 

Place: Medical Arts Bldg., Harris County Medical Society Rooms. Time: 
8 p. m., first Thursday of each month from September to June. 


THE SAN ANTONIO OPHTHALMOLO-OTO-LARYNGOLOGICAL SOCIETY 


President: Dr. F. W. Sorrell, Gibbs Bldg., San Antonio, Texas. 

Secretary-Treasurer: Dr. A. F. Clark, 728 Main Avenue, San Antonio, Texas. 

Place: Bexar County Medical Library. Time: 8 p. m.,, first Tuesday of each 
month from October to May. 


Pucet SouNpD ACADEMY OF OPHTHALMOLOGY AND OTo-LARYNGOLOGY 


President: Dr. Will Otto Bell, Medical-Dental Bldg., Seattle. 
Secretary-Treasurer: Dr. Francis A. Brugman, Medical-Dental Bldg., Seattle. 
Time: 8 p. m., third Tuesday of each month, except July and August. 


UTAH OPHTHALMOLOGICAL SOCIETY 


President: Dr. F. M. McHugh, 17 Exchange P1., Salt Lake City. 
Secretary-Treasurer: Dr. H. Leroy Smith, Ezra Thompson Bldg., Salt Lake City. 


VIRGINIA SOCIETY OF OTO-LARYNGOLOGY AND OPHTHALMOLOGY 


President: Dr. H. B. Stone, 303 Ist St., S. W., Roanoke. 
Secretary-Treasurer: Dr. Fletcher D. Woodward, Box 162, University. 
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